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I. 



Real Party in Interest: 



The real party in interest in the above-captioned application is Medicis Pharmaceutical 
Corp. ("Appellant"), a corporation of the State of Delaware, and having a place of business at 
8125 N. Hayden Road, Scottsdale, AZ 85258. The application has been assigned to Medicis 
Pharmaceutical Corp. by the inventors: Bhiku Patel, Mohan Vishnupad, Eugene Cans, and Kuljit 
Bhatia. 



II. Related Appeals and Interferences: 

There are no appeals or interferences known to Appellant or Appellant's legal 
representative which will directly affect or be directly affected by or have a bearing on 
Board's decision in this present appeal. 



III. Status of Claims: 



Claims 1-18, 34, and 35 are pending. Claims 19 and 21-33 were withdrawn and claim 20 
was cancelled. Claims 1, 2, 5-18, 34, and 35 were finally rejected under 35 U.S.C. §112, first 
paragraph, as failing to comply with the written description requirement, in an Office Action 
mailed October 25, 2006. Claims 1, 2, 6, 7, and 14-18 were finally rejected under 35 U.S.C. 
§102(b) as being anticipated by U.S. 5,562,642 C"642 Patent"). Claims 1, 2, 6, 7, 14, and 16-18 
were finally rejected under 35 U.S.C. §102(b) as being anticipated by U.S. 6,183,766 ("'766 
Patent"). Claims 3-5, 8-13, 34, and 35 were finally rejected under 35 U.S.C. §103(a) as being 
unpatentable over the '642 Patent. Claims 3-5, 8-13, 34 and 35 were finally rejected under 35 
U.S.C. § 103(a) as being unpatentable over the '766 Patent. Claims 4, 5, 34, and 35 were finally 
rejected under 35 U.S.C. § 103(a) as being unpatentable over the '642 Patent in view of the '766 
Patent. Claim 15 was finally rejected under 35 U.S.C. §103(a) as being unpatentable over the 
'766 Patent in view of the '642 Patent. Claims 1-18, 34, and 35 were finally rejected under 35 
U.S.C. §103(a) as being unpatentable over U.S. 6,784,145 ("'145 Patent) in view of the '642 
Patent. Claims 4, 5, 8-12, 34, and 35 were finally rejected under 35 U.S.C. §103(a) as being 
unpatentable over the '642 Patent in view of the '145 Patent. Claims 8-12 were finally rejected 
under 35 U.S.C. § 103(a) as being unpatentable over the '766 Patent in view of the '145 Patent. 
Claims 1-18, 34, and 35 were finally rejected under 35 U.S.C. § 103(a) as being unpatentable 
over U.S. 6,338,855 ("'855 Patent") in view of the '642 Patent Claims 4, 5, 8-12, 34, and 35 
were finally rejected under 35 U.S.C. § 103(a) as being unpatentable over the '855 Patent in view 
of the '642 Patent and fiirther in view of the '145 Patent. Claims 1-18, 34, and 35 are the subject 
of the present appeal. 



IV. Status of Amendments: 

No amendments have been filed subsequent to the Final Rejection. All amendments have 
been entered and are reflected in the claims appendix. 



V. Summary of Claimed Subject Matter: 

As recited in independent claim 1, the present invention is directed to a drug delivery 
system comprising a pad, a container, and a liquid composition wherein the composition 
comprises: (1) an effective amount of one or more insoluble dermatologically active ingredients, 
and (2) an emulsion vehicle for the insoluble dermatologically active ingredients, wherein the 
composition has a viscosity low enough for the composition to substantially uniformly absorb 
onto the pad via capillary action, and high enough to be substantially retained on the pad, not the 
container. See Specification, p. 3, paragraph 1 1; p. 4, paragraph 13; p. 6, paragraph 28; p. 7, 
paragraphs 31-32. Claims 6, 7, and 13-18 depend from claim 1 and define the type of emulsion 
(oil-in- water and water-in-oil), the type of pad (one or more woven materials and one or more 
non- woven materials), the type of container (comprising a material comprised of metal 
substantially coated with one or more plastics on at least one surface, and one sheet of the 
material is heat sealed to a second sheet of the material, and the heat sealed materials contain the 
pad and the composition without leaking), the addition of one or more soluble dermatologically 
active ingredients, and the insoluble dermatologically active ingredients as being, for example, 
benzoyl peroxide, antifungals, prodrugs, cosmeceuticals, herbal medicines, traditional medicines, 
and cutaneously active cosmetic ingredients. See Specification, p. 3, paragraphs 11-12; p. 4, 
paragraphs 13, 15-16; p. 5, paragraphs 17 and 23; p. 6, paragraphs 24-25 and 28; p. 7, paragraphs 
29 and 31-32; p. 14, lines 2-10, 13-19; p. 15, lines 16-24; p. 16, lines 1-2. Claim 2 depends from 
claim 1 and defines that the viscosity is effective to substantially uniformly deliver the 
composition to skin when the pad is wiped on the skin. See Specification, p. 4, paragraph 14-15; 
p. 10, paragraph 41 . Claims 3-5 and 34-35 ultimately depend from claim 1 and define the active 
ingredient comprising benzoyl peroxide and benzoyl peroxide comprising particles of less than 

-7- 



about 50 microns; and the active ingredient comprising particles of about 10 to about 150 
microns, particles of up to about 300 microns, and particles of less than about 50 microns. See 
Specification, p. 3, paragraph 1 1, p. 4, paragraph 13 and 16; p. 5, paragraph 23; p. 14, lines 12- 
17. Claims 8-12 ultimately depend from claim 1 and define the composition having a viscosity 
of about 500 to about 9000 cps and about 2000 to about 3000 cps measured on a Brookfield 
viscometer LVT model at about 27°C for 60 seconds and a spindle set for 30 rpm; and a 
viscosity of about 500 to about 10,000 cps, about 1,900 to about 7,000 cps, and about 4,500 to 
about 6,500 cps measured on a Brookfield viscometer RVT model with spindle #4 at 20 rpm for 
60 seconds at 25°C -H-PC. See Specification, p. 6, paragraph 27; p. 1 1, paragraph 45 and Table 
2; p. 12, paragraph 46; p. 4, line 19 - p. 15, line 12. 

The claimed invention, among other things, has overcome the problems of the prior art 
related to the topical delivery of insoluble particulate therapeutic agents by way of a cloth or pad. 
See Specification, p. 3, paragraph 1 1. As pointed out in Applicant's specification at paragraph 
10, pads have been used to topically deliver therapeutic liquids or solutions. See, for example, 
Stri-Dex® pads, which are a pad delivery system for a salicylic acid solution. See Specification, 
p. 3, paragraph 10. However, insoluble particulate therapeutic agents have posed serious 
problems for cloth or pad delivery systems. See Specification, p. 2-3. For example, insoluble 
particulate compositions are not uniformly deposited on the pad and the insoluble particulate 
compositions are not reliably released from the pad and uniformly deposited on the skin during 
application. iSee Specification, p. 1, paragraphs 3-5. Consequently, the prior art could not know 
how much or whether any of the dermatologically active ingredient was delivered. This is due in 
part to the tendency of pads to filter out the particles from the liquid and retain the particles on or 
in the pad matrix. Id For insoluble particulate therapeutic agents such as benzoyl peroxide, this 
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can result in the retention of so much of the therapeutic agent on the pad or cloth that a sub- 
optimal or even sub-therapeutic amount of the agent is delivered to the skin. See Specification, 
p, 2, paragraph 8. The claimed invention solves this problem. 

Another problem conjfronted by the invention has to do with the difficulty in controlling 
the release of the fluid fi'om the pad. Id. The pad must firmly retain the particle-containing fluid 
on the cloth or pad applicator prior to use, but readily release the particle-containing fluid jfrom 
the applicator pad or cloth when actually used. A related problem arises when the cloth or pad 
applicator is stored in a pouch or similar container. For example, creams adhere poorly to pads, 
but adhere quite well to the container thereby leaving the active ingredients on the walls of the 
container. See Specification, p. 3, paragraph 10. The composition must be retained on the pad 
and not released to the inside walls of the pouch, since this would leave the composition in the 
container, unavailable for its intended use (e.g. application to the skin). The invention also 
solves this problem. 

As pointed out in Applicant's specification at paragraph 13, these problems are solved by 
specified viscosity claimed for the composition. The viscosity of the emulsion must be low 
enough to allow the fluid to penetrate the pad and to adhere to the pad in preference to the walls 
of the container, yet viscosity must be high enough to prevent the hquid fi-om draining off the 
pad (which in the prior art can sometimes leave the insoluble particles behind on the pad). See 
Specification, p. 4, paragraph 13; p. 8, paragraph 33. It has also been found that keeping the 
particle size of the insoluble material below a certain size also assists in solving these problems. 
See Specification, p. 4, paragraph 13; p. 5, paragraph 23. 



VI. Grounds of Rejection to be Reviewed: 

Issue 1 

Whether claims 1, 2, 5-18, 34, and 35 comply with the written description requirement 
under 35 U.S.C. §112, first paragraph. 

Issue 2 

Whether claims 1, 2, 6, 7, and 14-18 are unpatentable under 35 U.S.C. §102(b) over the 
'642 Patent. 

Issue 3 

Whether claims 1, 2, 6, 7, 14, and 16-18 are unpatentable under 35 U.S.C. §102(b) over 
the '766 Patent. 

Issue 4 

Whether claims 3-5, 8-13, 34, and 35 are unpatentable under 35 U.S.C. §103(a) over the 
'642 Patent. 

Issue 5 

Whether claims 3-5, 8-13, 34 and 35 are unpatentable under 35 U.S.C. §103(a) over the 
'766 Patent. 

Issue 6 

Whether claims 4, 5, 34, and 35 are unpatentable under 35 U.S.C. §103(a) over the '642 
Patent in view of the '766 Patent. 
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Issue 7 

Whether claim 15 is unpatentable under 35 U.S.C. § 103(a) over the '766 Patent in view 
of the '642 Patent. 

Issue 8 

Whether claims 1-18, 34, and 35 are unpatentable under 35 U.S.C. §103(a) over the '145 
Patent in view of the '642 Patent. 

Issue 9 

Whether claims 4, 5, 8-12, 34, and 35 are unpatentable under 35 U.S.C. § 103(a) over the 
'642 Patent in view of the ' 145 Patent. 

Issue 10 

Whether claims 8-12 are unpatentable under 35 U.S.C. §103(a) over the '766 Patent in 
view of the '145 Patent. 

Issue 1 1 

Whether claims 1-18, 34, and 35 are unpatentable under 35 U.S.C. §103(a) over the '855 
Patent in view of the '642 Patent. 

Issue 12 

Whether claims 4, 5, 8-12, 34, and 35 are unpatentable under 35 U.S.C. §103(a) over the 
'855 Patent in view of the '642 Patent and further in view of the ' 145 Patent. 



VII. Grouping of Claims: 

There are 4 groups of claims, which stand or fall separately. Group 1 consists of 
independent claim 1 and dependent claims 6, 7, 13, 14, 15, 16, 17, and 18. Group 2 consists of 
dependent claim 2. Group 3 consists of dependent claims 3, 4, 5, 34, and 35. Group 4 consists 
of dependent claims 8-12. 
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VIII. Argument: 



Issue 1 

Whether claims 1, 2, 5-18, 34, and 35 comply with the written description 
requirement under 35 U.S.C. §112, first paragraph. 

The Examiner rejected claims 1, 2, 5-18, 34, and 35 under 35 U.S.C. §1 12, first 
paragraph, as purportedly failing to comply with the written description requirement. The 
Examiner asserts that "no definition [is] given to [the] [] medicines and active ingredients" listed 
in the specification and "[t]he specification gives no guidance to one of ordinary skill in the art to 
the insoluble active ingredients." See Final Office Action, p. 4-5. The Examiner also asserts that 
"the expressions 'traditional medicine', [sic] 'herbal medicine', [sic] 'prodrug', [sic] 
'cutaneously active cosmetic' and 'insoluble dermatologically active agents' without i.e. partial 
or complete description does [sic] not convey to one of ordinary skill in the art that applicants 
were in possession of the claimed subject matter." Id. at 5. Further, the Examiner asserts that 
"the expression 'insoluble drug in an emulsion' does not convey to one of ordinary skill in the art 
that applicants were in possession of the claimed subject matter." Id. at 4. AppUcant traverses 
this rejection because the insoluble dermatologically active agents are described in the 
specification in such a way as to reasonably convey to one of ordinary skill in the art at the time 
the application was filed that the Apphcant had possession of the claimed invention as required 
by 35 U.S.C. §112, paragraph 1. 

35 U.S.C, §112, first paragraph sets forth in part: 

the specification shall contain a written description of the 
invention, and of the manner and process of making and using it, in 
such fiill, clear, concise, and exact terms as to enable any person 
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skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and use the same, and shall set forth the 
best mode contemplated by the inventor of carrying out his 
invention. 

The MPEP summarizes the Federal Circuit's characterization of the written description 
requirement by stating that, "[a]n applicant shows possession of the claimed invention by 
describing the claimed invention with all of its limitations using such descriptive means as 
words, structures, figures, diagrams, and formulas that fully set forth the claimed invention." 
MPEP §2163 citing Lockwoodv. American Airlines, Inc., 107 F.3d 1565, 1572 (Fed. Cir. 1997). 
Further, the MPEP states that "[p]ossession may be shown in a variety of ways including 
description of an actual reduction to practice, or by showing that the invention was 'ready for 
patenting' such as by the disclosure of drawings or structural chemical formulas that show that 
the invention was complete, or by describing distinguishing identifying characteristics sufficient 
to show that the applicant was in possession of the claimed invention." MPEP §2163 citing Pfaff 
V. Wells Electronics, Inc., 525 U.S. 55, 68 (1998); Regents of the University of California v. Eli 
Lilly, 119 F.3d 1559, 1568, (Fed. Cir. 1997), cert, denied, 523 U.S. 1089 (1998); and Amgen, 
Inc. V. Chugai Pharmaceutical, 927 F.2d 1200, 1206 (Fed. Cir. 1991). Thus, the written 
description requirement is satisfied by describing the identifying characteristics of the claimed 
invention. 

Applicant's claims recite inter alia an "insoluble dermatologically active ingredient" and 
specific types of insoluble dermatologically active ingredients, including prodrugs and 
cosmeceuticals. See Claims 1,16, and 17. Applicant has satisfied the written description 
requirement for the claimed invention by describing the invention in terms well-known to those 
of ordinary skill in the art and by providing the identifying characteristics of the invention as 
required by the MPEP. The specification states that "[d]ermatologically active ingredients for 
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topical application to human skin are often insoluble solids (also called particulates) in a media" 
and that "dermatologically active ingredients in the invention can be any particulate or insoluble 
drugs including but not limited to drugs, prodrugs, cosmeceuticals, herbal medicines, traditional 
medicines, and active cosmetic ingredients, that are suitable for topical human use and are 
suspended and/or dispersed in a vehicle." See Specification, p. 1, paragraph 2 and p. 3, 
paragraph 12, respectively. The specification also provides that the dermatologically active 
ingredients "may be any drug effective in dermatological prevention or treatment, which is 
insoluble in the composition and is a particulate." See Specification, p. 4, paragraph 15. 
Additionally, the specification states that the active ingredient: 

may be one or more dermatological drug which is insoluble in the 
composition, such as without limitation, drugs to treat or prevent 
acne, fungal infections, yeast infections, rosacea, photodamaged 
skin, hyperpigmented skin, eczema, allergic or contact dermatitis, 
seborrheic dermatitis, erythema, or psoriasis; salts or chelates, such 
as without limitation zinc oxide, iron EDTA, magnesium peroxide, 
ascorbyl linoleate; abrasives; active acids; active bases, such as 
without limitation minocycline; neutral actives, such as without 
limitation hydrocorisone; BPO; antifungals; antibacterials; 
corticosteroids; keratolytic agents; sulfur; sulfiir-containing 
ingredients; or combinations thereof. 

See Specification, p. 4, paragraph 16. It is clear fi-om the specification that Applicant has set 
forth a description of the invention in terms which are well understood in the art (e.g. the active 
ingredient being, among other things, "dermatological" and "insoluble"). The specification goes 
on to state that "insoluble" means "insoluble or weakly or minimally soluble." See Specification, 
p. 1, paragraph 2. The specification also provides examples of "insoluble dermatologically 
active ingredients," such as BPO, sulfiir, and corticosteroids. See Specification, p. 4, paragraph 
16. These descriptions and the examples all comport with how one of ordinary skill in the art 
would understand these terms of art. The specification also uses well-known terms of art to 
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describe the types of insoluble dermatologically active ingredients covered by the claims such as 
prodrugs and cosmeceuticals. In addition to the well-known terms of art, the specification also 
uses these terms in such a way to provide context for the terms of art as they relate to the claimed 
invention, thereby satisfying the written description requirement as explained in MPEP §2163. 
See Specification, p. 1-4. 

The Patent and Trademark Office provides examiners with a set of guidelines to follow 
when examining patent applications for compliance with the written description requirement 
called the "Revised Interim Written Description Guidelines Training Material" ("GuideUnes"). 
See 66 Fed. Reg. 1099, 1099-1 1 1 1 (January 5, 2001). The Guidelines state that "[t]here is a 
strong presumption that an adequate written description of the claimed invention is present in the 
specification as filed." 66 Fed. Reg. 1099, 1 105. Further, the Guidelines state that the, 
"[w]ritten description for a claimed genus may be satisfied ... by disclosure of relevant, 
identifying characteristics, i.e. structure or other physical and/or chemical properties ... or by a 
combination of such identifying characteristics, sufficient to show the applicant was in 
possession of the claimed genus." Id. at 1 106. The Guidelines also provide that, "[t]he absence 
of definitions or details for well-established terms or procedures should not be the basis of a 
rejection under 35 U.S.C. [§]1 12, [paragraph] 1, for lack of adequate written description." 66 
Fed. Reg. 1099, 1 105. Following the teaching of the Guidelines, the written description 
requirement is satisfied by either identifying the features of the invention, such as its physical 
and/or chemical properties or by using well-known terms of art. 

The Applicant has described the features of the claimed invention as required by the 
Guidelines by using well-known art recognized terms, such as "dermatologically" and 
"insoluble," which show the Applicant was in possession of the invention. As discussed above 
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at pages 14-15, the terms "insoluble" and "dermato logically" are standard chemical terms in the 
art describing specific chemical properties. Thus, these well-known terms, as well as others used 
in the specification to describe the claimed invention do not require an explicit definition because 
they are established terms of art. By using well-known, art recognized terms and placing the 
well-known terms in context with respect to the present invention Applicant has satisfied the 
written description requirement as set forth in the Guidelines. 

To further support that Apphcant has satisfied the written description requirement, during 
prosecution Applicant provided the Examiner with evidence showing that the terms used to 
describe the invention are well-known. See Evidence Appendix, Tabs 1-8 (Exhibits of Tabs 1-8 
were timely submitted to the USPTO on October 4, 2006 in response to the Non-Final Office 
Action mailed June 22, 2006). For example, the World Health Organization (WHO) provides 
extensive information on "traditional medicine," as well as "herbal medicines." Specifically, the 
WHO defines "traditional medicine" as "an ancient medical practice that existed in human 
societies before the application of modem science to health." See Evidence Appendix, Tab 1. 
The WHO defines "herbal medicine" to include "herbs, herbal materials, herbal preparations and 
finished herbal products that contain as active ingredients parts of plants, or other plant materials, 
or combinations." See Evidence Appendix, Tab 2. Examples of "traditional medicines" and 
"herbal medicines" include turmeric and piper nigrum. See Evidence Appendix, Tab 3, p. 9 and 
1 7. It is apparent that one of ordinary skill in the art would understand the meaning of 
"traditional medicine" and "herbal medicine," especially in light of the fact that they have been 
aroxmd far longer than the filing date of the present application. 

Additionally, the terms "prodrug," "cosmeceutical," and "active cosmetic ingredients" 
are also well-known in the art. For example, "prodrugs" are defined as precursors of drugs that 
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"must undergo a chemical conversion by a metabolic process before becoming active," like 5- 
aminolaevulinic acid and bis(o-carboxyphenyl ethyl ester) nonanedioate. See Evidence 
Appendix, Tabs 4 and 5. Further, the term "cosmeceutical" was "created in the 1990s from 
cosm(etic) + (pharma)ceutic" and is defined as "a cosmetic product claimed to have medicinal or 
drug-like benefits." See Evidence Appendix, Tab 6. The term is well-known in the 
pharmaceutical art. Id, Further, a search of the USPTO patent database reveals numerous 
patents using the art recognized term "cosmeceutical." For example, U.S. Patent No. 6,984,391 
is entitled "Composition and Methods for the Delivery of Skin Cosmeceuticals." For additional 
patents using this well-known term of art, see Exhibit Appendix, Tab 7. Applicant has also 
attached additional references from "Martindale: The complete drug reference" setting forth 
examples of insoluble active ingredients illustrating that the terms are art recognized. See 
Evidence Appendix, Tab 8. Thus, the terms are known to those of ordinary skill in the art 
thereby satisfying the requirements set forth by the MPEP and the Guidelines. 

Therefore, the Applicant's specification makes it clear that the active ingredient must (1) 
be dermatological, as recognized in the art and as defined by this chemical property; (2) be 
insoluble as recognized in the art and as defined by this chemical property; (3) be used to treat 
and/or prevent skin diseases; and (4) be capable of being topically appUed to the skin of humans. 
See claims. Further, the Applicant uses well-known, art recognized terms having well-known 
meanings. The Applicant also illustrates the context in which the terms are used by providing 
descriptive illustrations that shows to one of ordinary skill in the art what the claimed invention 
encompasses and shows Applicant had possession of the claimed invention. The Examiner's 
assertion that the active ingredient of the invention would encompass a myriad of drugs is 
unsupported and one of ordinary skill in the art would understand the invention as described and 
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the active ingredients encompassed by the claims. Based upon the specification in hght of the 
Federal Circuit's characterization of the written description requirement as outlined in the 
MPEP, the GuideUnes set forth by the USPTO, and the actual evidence produced in response to 
the Examiner's mere assertions, Applicant has exceeded the written description requirement by 
setting forth a description using well-known art recognized terms and further providing context 
for those art recognized terms as they relate to the present invention. Therefore, the rejection 
should be removed. 

Issue 2 

Whether claims 1, 2, 6, 7, and 14-18 are unpatentable under 35 U.S.C. §102(b) over 
the '642 Patent 

The Examiner rejected claims 1, 2, 6, 7, and 14-18 under 35 U.S.C. §102(b) as being 
anticipated by the '642 Patent (the '642 Patent is attached herewith in Evidence Appendix Tab 
9). The Examiner has failed to estabUsh that each and every element of the claims is taught by 
the '642 Patent, and this rejection should be removed. 

Applicant agrees with the Examiner's statements throughout prosecution that the '642 
Patent does not disclose the claimed viscosity of the composition. See Final Office Action, p. 10. 
In fact, the '642 Patent does not disclose anything about viscosity, including the importance of 
controlling it. 

35 U.S.C. § 102(b) sets forth in part: 

A person shall be entitled to a patent unless - . . . 

(b) the invention was patented or described in a printed publication 

in this or a foreign country or in public use or on sale in this 
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country, more than one year prior to the date of the appUcation for 
patent in the United States . . . 

Hence, to estabUsh anticipation under 35 U.S.C. § 102(b) each and every element of the claimed 

invention must be taught in the prior art reference. Verdegaal Bros, c. Union Oil Co, of 

California, 814 F.2d 628, 631 (Fed. Cir. 1987). If a reference fails to teach even a single 

limitation, then the reference does not and cannot anticipate the claimed invention even if the 

missing limitation could be discoverable through further experimentation. The Federal Circuit 

has held that: 

a finding of anticipation requires that all aspects of the claimed 
invention were already described in a single reference: a finding 
that is not supportable if it is necessary to prove facts beyond those 
disclosed in the reference in order to meet the claim limitations. 
The role of extrinsic evidence is to educate the decision-maker to 
what the reference meant to persons of ordinary skill in the field of 
the invention, not to fill in the gaps in the reference. 

Scripps Clinic &Research Foundation v. Genentech Inc., 18 USPQ2d 1001, 1010 (Fed. Cir. 
1991). Further, for a prior art reference to anticipate a claim, the reference must enable a person 
of ordinary skill in the art to practice the invention. "A claimed invention cannot be anticipated 
by a prior art reference if the allegedly anticipatory disclosures cited as prior art are not enabled." 
Amgen, Inc. v. Hoechst Marion Roussel Inc., 314 F.3d 1313, 1354 (Fed. Cir. 2003). 

According to MPEP §2143.03, examiners are required to examine each and every 
element of each claim. See In re Wilson, 424 F.2d 1382, 1384 (CCPA 1970) ("All words in a 
claim must be considered in judging the patentability of that claim against the prior art."). 
Therefore, all the claim elements, including the viscosity, must be considered. The Examiner has 
failed to meet this requirement by ignoring the viscosity limitation. 
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The '642 Patent fails to teach all of the limitations of the claims. Specifically, the 
viscosity limitation as set forth in the claims is not taught by the *642 Patent or any of the art of 
record. The Examiner states that "[vjiscosity is inherent to a specific composition" and that 
"[sjince the essential elements of the '642 composition are identical to the instant compositions, 
i.e. composition comprising insoluble active agent and emulsion, the '642 composition is 
expected to have the same physiochemical properties as the composition set forth in the instant 
application, such as viscosity of the composition, depending on which insoluble drug and which 
emulsion are used." See Final Office Action, p. 6-7. 

The central fallacy of the Examiner's position is the proposition that if two compositions 
have the same ingredient lists, then they must have the same viscosity. This proposition is 
offered by the Examiner as a bare assertion. It is unsupported by any documentary or testimonial 
evidence. On several occasions, the AppUcant has requested the Examiner provide a declaration 
pursuant to 37 C.F.R. §1.1 04(d)(2) supporting to her assertions, but the Examiner has failed to do 
so. See, e.g., Response filed June 5, 2006, p. 14 and Response filed September 28, 2005, p. 10. 
This lends further support to the Applicant's position that the Examiner's assertions are not only 
unsupported, but wrong. 

The viscosity of a composition is determined by a number of factors, only one of which is 
the identity of its ingredients. One of the other important determinants of viscosity is the 
quantity of each ingredient. As the proportions of the various ingredients changes, so will 
viscosity. This can be demonstrated by (1) taking notice of common experience, and (2) 
reference to the art of record in this application. 
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The Board's attention is directed to the ' 145 Patent and U.S. 5,821,237 ("'237 Patent"). 
These two patents are the only art of record that discuss the viscosity of the compositions 
disclosed. They illustrate that the Examiner's assertion that the claimed viscosity is inherent in a 
prior art composition because it has the same type of ingredients as the claimed invention is 
wrong. The '237 Patent's compositions have a viscosity "from about 10,000 to about 300,000 
centipoise, more preferably from about 20,000 to about 200,000 centipoise, most preferably from 
about 50,000 to about 150,000 centipoise." See the '237 Patent, Col. 13, lines 25-38. The '145 
Patent's compositions have a viscosity of less than 150 centipoise. See the '145 Patent, Col. 3, 
lines 24-30. If the Examiner's assertion concerning viscosity was correct, the compositions of 
the '237 Patent, the '145 Patent, and the compositions described and claimed in this application 
would all have the same viscosity, but they do not. These two disclosures completely destroy the 
Examiner's assertion. They prove that, just because two compositions have the same 
ingredients, does not mean that they have the same viscosity. The above proof is consistent with 
common sense, well-known to all. 

If one takes a simple mixture of flour and water, and varies the amoimt of flour added to 
the same amount of water, the viscosity of each sample will vary. The more flour added to the 
water the thicker, or more viscous, the mixture becomes. If only a small amount of flour is 
added the resulting mixture is very thin, aknost as if no flour was added to the water at all. On 
the other hand, if a large amount of flour is added, the mixture becomes thick and paste-like. 
This fiirther illustrates the error of the Examiner's position that, if the ingredients of 
compositions are the same, then their viscosities must also be the same. 

Having a viscosity that is low enough to allow the fluid to penetrate and adhere to the pad 
in preference to the wall of the container, and yet high enough to prevent the liquid from draining 
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off the pad allows the claimed invention to work and overcomes the problems of the prior art. 
See Specification, p. 1-3. The specification specifically highlights the critical nature of the 
viscosity element. For example, the specification sets forth four tests that were conducted to 
illustrate the importance of the viscosity of the composition. The first test shows that the active 
ingredient, benzoyl peroxide, was successfully retained on the pad and not the container, which 
is critical for allowing the application of the appropriate amount the active ingredient to the 
treatment site. Id. at 9-10. The second test shows that when a pad containing the liquid 
composition is removed fi-om its container and applied to the face, all the areas of application 
receive a sufficient amount of the composition. Id. at 10-1 1. The third test shows that when the 
liquid composition is applied to the face via the pad, the amount of medication the patient 
receives is within the acceptable levels for topical medication based upon regulatory boards and 
workers in the art. Id, at 1 1. Finally, the fourth test shows the viscosity of several sample 
embodiments of the present invention and the method for testing the viscosity of the 
compositions, /rf. at 1 1-13. Based upon the description of the viscosity element of the claims, 
one of ordinary skill in the art would understand this critical feature of the invention. Thus, not 
only should the Examiner have considered the viscosity limitation as required, but had she 
considered the limitation she would have found that neither the '642 Patent, nor any of the other 
art of record teaches the viscosity limitation of the present claims. 

Additionally, the '642 Patent also fails to teach controlling the viscosity to achieve a 
composition having an insoluble dermatologically active ingredient that is delivered using a pad. 
According to the claimed invention, the viscosity must be low enough to allow the fluid to 
penetrate the pad and to adhere to the pad in preference to the walls of the container, yet the 
viscosity must be high enough to prevent the Hquid fi-om draining off the pad (which can 
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sometimes leave the insoluble particles behind on the pad). The '642 Patent fails to discuss any 
effect viscosity has on a pad delivery system. Nothing in the '642 Patent teaches that the 
composition's viscosity would be in the claimed range. 

The Examiner also asserts that "US '642 recognized the desire to increase the viscosity of 
the composition to allows retention of the composition into the substrate, as applicant has done.*' 
See Final Office Action, p. 6-7. The Examiner does not cite any support for this statement. As 
discussed above at pages 21-23, the '642 Patent never mentions the viscosity of its compositions, 
much less mentions that it "recognized the desire to increase the viscosity ... as applicant has 
done." The claims cannot be rejected on the basis of imaginary disclosures fabricated by the 
Examiner. 

The present invention has overcome the problems of the prior art by controlling the 
viscosity of the composition. As pointed out in the specification at paragraph 10, pads have been 
used to topically deliver therapeutic liquids or solutions such as, Stri-Dex® pads, which are a pad 
delivery system for a salicylic acid solution. However, particulate therapeutic agents have posed 
serious problems for cloth or pad delivery systems by, among other things, filtering out the 
particles from the liquid and retaining the particles on the pad matrix leading to a sub-optimal or 
even sub-therapeutic amount of the agent being delivered to the skin. The present invention 
solves this problem as well as has overcome the difficulty in controlling the "release" of the fluid 
from the pad by controlling the viscosity such that the pad firmly retains the particle-containing 
fluid on the cloth or pad applicator prior to use, but readily releases the particle-containing fluid 
from the applicator pad or cloth when actually used. The claimed viscosity allows the fluid to be 
retained on the pad and not be released to the inside walls of the pouch, since this would leave 
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the fluid in the container, unavailable for its intended use (e.g. application to the skin). See 
Specification, p. 4, paragraph 13. 

Since the '642 Patent does not teach each and every claim limitation of the present 
invention as discussed hereinabove, the '642 Patent cannot anticipate Claim 1 or claims 2, 6, 7, 
and 14-18 that depend therefrom. Therefore, this rejection should be removed. 

a. Group 2 - Claim 2 

In addition to the arguments set forth above, the '642 Patent also does not teach the 
additional limitations of claim 2 (Group 2). Specifically, the '642 Patent does not describe a 
viscosity that is effective to substantially uniformly deliver the composition to skin when the pad 
is wiped on the skin. The '642 Patent not only does not disclose the viscosity of claim 2, it also 
does not disclose that a viscosity such that the composition is substantially uniformly delivered. 
Therefore, the '642 Patent cannot anticipate claim 2 because it does not teach all of the 
limitations of the claims. This rejection should be removed. 

Issue 3 

Whether claims 1, 2, 6, 7, 14, and 16-18 are unpatentable under 35 U.S.C. §102(b) 
over the *766 Patent. 

The Examiner rejected clauns 1, 2, 6, 7, 14, and 16-18 under 35 U.S.C. §102(b) as being 
anticipated by the *766 Patent (the '766 Patent is attached herewith in Evidence Appendix Tab 
10). The Examiner fails to establish that each and every element of the claims is taught by the 
'766 Patent. Applicant respectfully traverses this rejection for at least the following reasons. 
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Applicant agrees with the Examiner that the '766 Patent, "does not teach the viscosity, 
BPO in an emulsion, and the woven material of the claimed invention." See Final Office Action, 
p. 1 1 (emphasis added). Further, Applicant respectfully submits that the '766 Patent does not 
teach the particle sizes of the active ingredient as called for by claims 4, 5, 34, and 35. The 
Examiner states that "[v]iscosity is inherent to a specific composition" and that "[s]ince the 
essential elements of the '766 composition are identical to the instant compositions, i.e. 
composition comprising insoluble active agent and emulsion, the '766 composition is expected 
to have the same physiochemical properties as the composition set forth in the instant 
application, such as viscosity of the composition, depending on which insoluble drug and which 
emulsion are used." See Final Office Action, p. 8. Contrary to the Examiner's assertions, the 
viscosity of the composition is not described by the '766 Patent and the viscosity is not inherent. 
See earlier comments on viscosity at p. 21-23. The only discussion of viscosity in the '766 
Patent is with respect to specific ingredients of the composition, for example silicones and 
polyglycerylmethacrylate lubricants, which is not the viscosity of the entire composition. See 
'766 Patent, Col. 2, lines 1-6 and Col. 11, lines 56-62. 

The '766 Patent also fails to disclose controlling the viscosity to achieve a composition 
having an insoluble dermatologically active ingredient that is delivered using a pad. The present 
invention has overcome the problems of the prior art by controlling the viscosity of the 
composition. According to the claimed invention, the viscosity must be low enough to allow the 
fluid to penetrate the pad and to adhere to the pad in preference to the walls of the container, yet 
the viscosity must be high enough to prevent the liquid from draining off the pad (which can 
sometimes leave the insoluble particles behind on the pad). 
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Additionally, the Examiner asserts that the '766 Patent states that "[t]he preferred droplet 
size of the emulsion is from 0.2 to 200 microns." See Final Office Action, p. 8. Not only is this 
statement wrong, it also has no application to the rejected claims. The '766 Patent teaches that 
"[t]he average droplet size of the moisturizing phase droplets, which comprise the lipophilic skin 
moisturizing agent ranges from about 0.005 microns to about 1000 microns, preferably from 
about 0.1 to about 500 microns, and more preferably from about 0.2 to about 200 microns in 
diameter." See Col. 4, lines 24-29. However, there are no claim limitations pertaining to the 
droplet size of the emulsion. Rather, the claims of the present invention pertain to the particle 
size of the insoluble dermatologically active ingredient, which are not addressed by this 
rejection. See claims 4 and 5. The claims are completely clear on this point. 

Therefore, the '766 Patent fails to teach, each and every element of the claims and thus 
cannot anticipate claim 1 or claims 2, 6, 7, 14, and 16-18 that depend therefrom. This rejection 
should be removed. 

a. Group 2 - Claim 2 

In addition to the arguments set forth above, the '766 Patent also does not disclose the 
limitations of claim 2 (Group 2). Specifically, the '766 Patent does not disclose that the viscosity 
is effective to substantially uniformly deliver the composition to skin when the pad is wiped on 
the skin. The '766 Patent not only fails to teach the viscosity of claim 2, but it also fails to 
disclose that the viscosity is such that the composition is substantially uniformly delivered. 
Therefore, the '766 Patent cannot anticipate claim 2 because it does not disclose all of the 
limitations of the claim. This rejection should be removed. 
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Issue 4 



Whether claims 3-5, 8-13, 34, and 35 are unpatentable under 35 U.S.C. §103(a) over 
the '642 Patent. 

The Examiner rejected claims 3-5, 8-13, 34, and 35 under 35 U.S.C. §103(a) as being 
unpatentable over the *642 Patent. The Examiner fails to establish a prima facie case of 
obviousness based on the '642 Patent with regard to the present invention. 

35 U.S.C. §103(a) sets forth in part: 

[a] patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject mater as a whole 
would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said matter 
pertains. 

To establish a prima facie case of obviousness the prior art reference (or references when 
combined) must teach or suggest all of the claim limitations. MPEP §2142; Velander v. Garner^ 
348 F.3d 1359, 1363 (Fed. Cu". 2003). 

According to the Supreme Court, obviousness should be determined by examining (1) the 
scope and content of the prior art, (2) the differences between the claimed invention and the prior 
art, and (3) the level of ordinary skill in the prior art. Graham v. John Deere Co,, 383 U.S. 1,17 
(February 21, 1966); see also KSR International, Co, v. Teleflex Inc., etal, 127 S. Ct. 1727 
(2007). The Supreme Court also identified certain objective evidence of nonobviousness, such 
as commercial success, long felt but unresolved needs, and failure of others. Id. 
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As discussed above at page 20, MPEP §2143.03 requires examiners to examine the 
claims as a whole, including each and every element discussed therein. Therefore, all the claim 
elements, including the viscosity and the particle sizes of the dermatologically active ingredient, 
must be considered. 

The '642 Patent fails to disclose or suggest all the claim limitations in the present 
application. MPEP §706.02G). The Examiner states: 

US '642 does not teach the BPO in an emulsion, the claimed 
particle size and viscosity or the woven material . . .The claimed 
particle sizes and viscosities do not impart patentability to the 
claims, absent evidence to the contrary. It is expected that the 
viscosity of the composition disclosed by the reference having the 
same ingredients as the claimed composition to have the same 
viscosity. The art suggests the low viscosity of the liquid by the 
flowability of the composition in order to be absorbed into the non- 
woven pad. The woven material does not impart patentability to 
the claims, absent evidence to the contrary. 

See Final Office Action, p. 10 (emphasis added). 

Applicant agrees with the Examiner that the '642 Patent does not teach the viscosity, 
active ingredient particle sizes, BPO in an emulsion, and the woven material of the claimed 
invention. The Examiner asserts that the claimed particle sizes, viscosities, and woven material 
do not impart patentability to the claims, absent evidence to the contrary, in order to support her 
argument that each of these claim elements that are not taught m the '642 Patent are obvious in 
light of the '642 Patent. By making an unsupported assertion, the Examiner has failed to 
examine the claims as a whole as required by MPEP §2143.03. In addition to not examining the 
claims as a whole, the Examiner has failed to establish a prima facie case of obviousness. 
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Taking each claim as a whole and judging the patentability of the claims against the '642 
Patent, the claims of the present invention are not rendered obvious. As discussed above at 
pages 21-24, the '642 Patent is silent as to the viscosity of the composition and the particle sizes 
of the dermatologically active ingredient. The Examiner's "expectation" that the viscosity of the 
prior art would be the same as the claimed invention is fatally flawed. See discussion at pages 
21-24, supra, where it is demonstrated that having the same ingredients does not equate to 
having the same viscosity. 

The Examiner also asserts that the "art suggests the low viscosity of the liquid 
composition as implied by the flowability of the composition in order to be absorbed into the 
non-woven pad." See Final Office Action, p. 10. The Examiner's assertion is not true and 
misplaced. The "flowability" only, if anything, shows that the pad absorbs the liquid 
composition, but does not disclose or suggest (1) the viscosity of the claimed invention; (2) the 
substantial retention of the composition by the pad, not the container; or (3) the substantially 
uniform delivery of the dermatologically active ingredient to the skin. See p. 21-24, supra \ see 
also the '642 Patent, Col. 8, lines 25-34, Col. 11, lines 27-34. The Examiner provides no support 
to show that the "low viscosity" extrapolated from the "flowability" of the '642 Patent's 
composition is the same or even similar to the viscosity of the claimed invention. Neither the 
Examiner nor the prior art provides any perspective by which to judge the so called "low 
viscosity." Without anything with which to understand the Examiner's viscosity assertion or the 
disclosure of the '642 Patent's composition, no one, not even one of ordinary skill in the art, 
would have any clue as to its meaning. 

Since the '642 Patent does not teach the limitations of claim 1 of the present invention, 
the '642 Patent cannot render claim 1 of the present invention obvious. In addition, Applicant 
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asserts that dependent claims 2-18^ 34, and 35 are likewise in condition for allowance at least by 
virtue of their ultimate dependence on independent claim 1, but also for their additional 
limitations, such as specific active ingredient particle sizes and specific viscosities not disclosed 
or suggested by the '642 Patent. 

Even assuming arguendo that the Examiner had met the burden of establishing a prima 
facie case of obviousness. Applicant has refuted the obviousness rejection. Applicant has 
overcome the problems in the prior art and has satisfied the long felt need for a pad delivery 
system for insoluble dermatologically active ingredients. As discussed above at pages 8-9, prior 
to the present invention, pad delivery systems for particulate therapeutic agents have posed 
serious problems. The pads in the prior art often act to filter out the particles from the liquid and 
retain the particles on the pad matrix resulting in sub-optimal or even sub-therapeutic deUvery of 
the agents. Further, the prior art had problems with the retention of the composition with the 
particulate therapeutic agent in the pad and release of the composition with the dermatologically 
active ingredient from the pad. This problem is compounded further when the pad or cloth is 
stored in a pouch or similar container. Without the viscosity of the present invention, the 
composition adheres to the walls of the container making the composition unavailable or only 
minimally available for its intended use. See Specification, p. 1, paragraph 5; p. 3, paragraph 11. 

Therefore, since the '642 Patent fails to disclose or suggest each and every element of the 
claims a prima facie case of obviousness has not been established and assuming arguendo it was, 
long felt need has been proven overcoming this rejection, which should be removed. 
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a. Group 3 - Claims 4, 5, 34, and 35 

In addition to the arguments set forth above, the '642 Patent also does not disclose the 
specific active ingredient particle sizes as described in claims 4, 5, 34, and 35 (Group 3). The 
Examiner offers no support for the assertion that this additional limitation is obvious. Therefore, 
since the '642 Patent fails to disclose or suggest the viscosity of the claimed invention and the 
particle sizes of the active ingredient as disclosed in claims 4, 5, 34, and 35, the '642 Patent 
cannot and does not render the claims obvious and the rejection should be removed. Further, 
even if a prima facie case of obviousness was established, long felt need has been proven 
overcoming the rejection, which should be removed. 

b. Group 4 - Claims 8, 9, 10, 11, and 12 

In addition to the arguments set forth above, the '642 Patent also does not disclose the 
specific viscosities as described in claims 8-12 (Group 4). The Examiner offers no support for 
the assertion that this additional limitation is obvious. In light of the fact that the '642 Patent 
fails to even mention the viscosity, much less the specific ranges called for by claims 8-12, the 
'642 Patent cannot and does not render the claims obvious and the rejection should be removed. 
Further, even if a prima facie case of obviousness was established, long felt need has been 
proven overcoming the rejection, which should be removed. 
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Issue 5 



Whether claims 3-5, 8-13, 34 and 35 are unpatentable under 35 U.S.C. §103(a) over 
the '766 Patent. 

The Examiner rejected claims 3-5, 8-13, 34, and 35 under 35 U.S.C. § 103(a) as being 
unpatentable over the '766 Patent. The Examiner fails to establish a prima facie case of 
obviousness using the '766 Patent with regard to the present invention. Applicant respectfully 
traverses this rejection for at least the following reasons. 

The '766 Patent fails to teach or suggest all the claim limitations in the present 
application. MPEP §706.02G). The Examiner states: 

US '766 does not teach the BPO in an emulsion, the claimed 
viscosity, or the woven material . , . The claimed viscosities do not 
impart patentability to the claims, absent evidence to the contrary. 
It is expected that the viscosity of the composition disclosed by the 
reference having the same ingredients as the claimed composition 
to have the same viscosity. The art suggests adding viscosity 
enhancer to the composition impregnated into [sic] pad. The 
woven material does not impart patentability to the claims, absent 
evidence to the contrary. 

See Final Office Action, p. 1 1 (emphasis added). 

Applicant agrees with the Examiner that the '766 Patent does not teach the BPO in an 

emulsion, the claimed viscosity, and the woven material. In order for the Examiner to assert that 

the claims are obvious in light of the '766 Patent and that each and every claim element is 

disclosed or suggested by the '766 Patent, she had to assert that the claimed viscosities and 

woven material do not impart patentability to the claims. Again the Examiner has failed to 

examine the claims as a whole as required by MPEP §2143.03 despite the Applicant's 

explanation of the present invention, disclosure in the specification (including the problems in 
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the prior art overcome by the present invention), and the Hmitations of the currently pending 
claims. In addition to not examining the claims as a whole, the Examiner has failed to establish a 
prima facie case of obviousness. 

Taking each claim as a whole and judging the patentability of the claims against the '766 
Patent, the claims of the present invention are not rendered obvious. As discussed above at 
pages 25-26, the '766 Patent is silent as to (1) the viscosity of the composition, and (2) the 
particle sizes of the dermatologically active ingredient. The '766 Patent mentions the viscosity 
of some of its individual, separate ingredients, but not of the composition when all of its 
individual ingredients are put together. See '766 Patent, Col. 2, lines 1-6 and Col. 1 1, lines 56- 
62. The Examiner's "expectation" that the viscosity of the prior art would be the same as the 
claimed invention lacks support. See p. 21-24, supra. The Examiner has again failed to put forth 
prior art showing or a declaration attesting to the fact that the viscosity would be "expected" to 
be the same as requested by the Applicant pursuant to 37 C.F.R. § 1.104(d)(2). See p. 21, supra. 
Further, as illustrated above at pages 21-24, having the same ingredients does not equate to 
having the same viscosity because the amount of each ingredient among other things, contributes 
to the overall viscosity of the composition. 

The Examiner also states that "it is noted that viscosity of a chemical compounds [sic] is 
a property that cannot be separated from the compounds and compositions having the same 
ingredients are expected to have the same viscosity" and that "[i]f the emulsion composition of 
the prior art made from the same materials as the composition of the present claims, then it is 
expected that the composition of the prior art will have the same viscosity as the instantly 
claimed composition." See Final Office Action, p. 12. This assertion simply restates the 
fallacious position taken with respect to the viscosity of the compositions of the '642 Patent. 
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The viscosity of a composition is determined by many factors, including the properties and 
amounts of each ingredient added. Compositions comprising various ingredients will have a 
viscosity based upon the amount of each ingredient. Just because two compositions may have 
the same ingredients, does not mean the two compositions have the same viscosity because the 
amount of each ingredient of the composition is critical to the overall viscosity of the 
composition. See illustration and discussion of the prior art at p. 21-24, supra. 

The Examiner cites In re Aller with respect to the particle size claim element stating, 
"they do not impart patentability to the claims since it has been held that where the general 
conditions of a claim are disclosed in the art, discovering the optimum or workable / [sic] ranges 
involves only routine skill in the art." See Final Office Action, p. 13 citing In re Aller ^ 105 
USPQ 233 (CCPA 1955). In re Aller is not applicable to this situation. First, in In re Aller, the 
"general conditions" of the invention, e.g. temperature and acid concentration, were all provided 
in the prior art such that one of ordinary skill in the art could take those conditions and optimize 
the chemical reaction to achieve a better result. In re Aller, 105 USPQ at 235. However, with 
respect to the Applicant's invention, the "general conditions," namely particle size of the 
Applicant's claimed invention, are not disclosed in the '766 Patent. The Examiner has confused 
the emulsion droplet size disclosed in the '766 Patent with being the active ingredient particle 
size of Applicant's claimed invention in order to attempt to find the "general conditions" of In re 
Aller, which do not exist in the '766 Patent. See Final Office Action, p. 8 and 13. Since the 
general conditions are not disclosed or suggested in the prior art, one of ordinary skill in the art 
would not know how to routinely optimize the particle size to achieve the present invention. 

Second, the patent claims in In re Aller were directed to an industrial process, whereas 
the Applicant's claims are directed to a pharmaceutical product. Third, the In re Aller patent was 
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directed to improvements in the process of making phenol. In contrast, the AppHcant's invention 
is not an improvement, but rather a solution to a long existing problem in the prior art. The 
Applicant's discovered a way to make a pad delivery system work for insoluble dermatologically 
active ingredients, which was not accomplished in the prior art. Thus the Applicant's invention 
produces "a new and unexpected result which is different in kind and not merely in degree from 
the results of the prior art." In re Alter, 105 USPQ at 235. 

Therefore, based upon the foregoing, In re A Her cannot be invoked because inter alia, (1) 
it only applies when the general conditions of a claim are disclosed in the prior art and the '766 
Patent is silent as to particle sizes; and (2) it pertains to improvements to working techniques 
known in the art. Additionally, In re Aller pertains to an improvement on an industrial process 
which is completely different from the Applicant's invention, which provides a solution to a long 
standing problem in the prior art. 

Since the '766 Patent does not disclose or suggest the claim limitations of claim 1, the 
'766 Patent cannot render claims 3-5, 8-13, 34, and 35 of the present invention obvious at least 
by virtue of their ultimate dependence on independent claim 1 ; but also because of their 
additional limitations, such as specific active ingredient particle sizes and specific viscosities not 
disclosed or suggested by the '766 Patent. 

Even assuming arguendo that the Examiner has met the burden of establishing a prima 
facie case of obviousness, AppUcant has rebutted the obviousness rejection. The claimed 
invention has overcome the problems in the art and has satisfied a long felt need for a pad 
delivery system for insoluble active ingredients. As discussed above at pages 8-9, prior to the 
present invention, pad delivery systems for particulate therapeutic agents have posed serious 
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problems. The pads in the prior art often act to filter out the particles from the liquid and retain 
the particles on the pad matrix resulting in sub-optimal or even sub-therapeutic delivery of the 
agents. Further, the viscosity of the prior art prevented the retention of the fluid with the 
particulate therapeutic agent on the pad and release of the fluid and the agent from the pad. This 
problem is compounded further when the pad or cloth is stored in a pouch or similar container. 
Without the viscosity of the present invention, the fluid would adhere to the walls of the 
container making the composition unavailable for its intended use. 

Therefore, since the '766 Patent does not disclose or suggest each and every claim 
element, a prima facie case of obviousness has not been established, and assuming it was, long 
felt need has been proven overcoming this rejection, which should be removed. 

a. Group 3 - Claims 4, 5, 34, and 35 

In addition to the arguments set forth above, the '766 Patent also does not disclose the 
specific active ingredient particle sizes as described in claims 4, 5, 34, and 35 (Group 3). 
Therefore, since the '766 Patent fails to disclose or suggest the viscosity of the claimed invention 
and the particle sizes of the active ingredient, the '766 Patent cannot and does not render the 
claims obvious and the rejection should be removed. Further, even if a prima facie case of 
obviousness was estabhshed, long felt need has been proven overcoming the rejection, which 
should be removed. 

b. Group 4 - Claims 8, % 10, 11, and 12 

In addition to the arguments set forth above, the '766 Patent also does not teach the 
specific viscosities as described in claims 8-12 (Group 4). In light of the fact that the '766 Patent 
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fails to disclose or suggest the viscosity of the claimed invention and the specific ranges called 
for by claims 8-12, the '766 Patent cannot and does not render the claims obvious and the 
rejection should be removed. Further, even if a prima facie case of obviousness was estabUshed, 
long felt need has been proven overcoming the rejection, which should be removed. 

Issue 6 



Whether claims 4, 5, 34, and 35 are unpatentable under 35 U.S.C. §103(a) over the 
'642 Patent in view of the '766 Patent. 



The Examiner rejected claims 4, 5, 34, and 35 under 35 U.S.C. § 103(a) as being 
unpatentable over the '642 Patent in view of the '766 Patent. Applicant respectfully traverses 
this rejection for at least the following reasons. 

The '766 Patent fails to teach or suggest all the claim limitations in the present 
application. MPEP §706.02(j). The Examiner states: 

US '642 does not teach the particle size as claimed in claims 4 and 
5. US '766 teaches particle sizes of the emulsion are preferred to 
be between 0.2 and 200 micron. Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the 
invention to provide the emulsion disclosed by US '642 with 
particle sizes between 0.2 and 200 micron motivated by the 
teaching of US '766 that this range of droplet size is preferred for 
emulsion impregnated in a pad to deliver active agents to the skin, 
with reasonable expectation of having emulsion having droplet 
sizes of 0.2 and 200 micron impregnated in a pad that deliver 
active ingredients to the skin with great success. 

See Final Office Action, p. 13. 

Applicant agrees with the Examiner that the '642 Patent does not teach the active 
ingredient particle sizes as claimed in claims 4 and 5, and that the '642 Patent and the '766 
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Patent do not teach the claimed viscosity of the composition. See Final Office Action, p. 10-11 
and 13. 

The '642 Patent and '766 Patent fail to disclose or suggest the specific particle sizes of 
the active ingredient (e.g. BPO) of claims 4 and 5. The '766 Patent also does not disclose or 
suggest "particle sizes of the emulsions are preferred to be between 0.2 and 200 microns" as 
asserted by the Examiner. Rather, the '766 Patent teaches that "[t]he average droplet size of the 
moisturizing phase droplets, which comprise the lipophilic skin moisturizing agent ranges from 
about 0.005 microns to about 1000 microns, preferably from about 0.1 to about 500 microns, and 
more preferably from about 0.2 to about 200 microns in diameter." See Col. 4, lines 24-29. 
These droplets are not particles of the active ingredient. The Examiner's argument is misplaced 
and has no bearing on the present invention. 

The Examiner also argues that 

the particles [sic] size of the active agent is the only difference 
between the cited references and the present claims, and it would 
have been obvious to one having ordinary skill in the art at the 
time the invention was made to select the particle size, since it has 
been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable / 
[sic] ranges involves only routine skill in the art. 

See Final Office Action, p. 14. This argument is also misplaced and has no bearing on the 
present invention. 

As discussed above at page 27, the '766 patent may discuss the droplet size of the 
moisturizing phase of the emulsion; however none of Applicant's claims pertain to the droplet 
size of the moisturizing phase of the emulsion. Rather, the claims of the present invention 
pertain to the particle size of the insoluble dermatologically active ingredient. The Examiner 
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fails to understand this difference. Further, the size ranges assert by the Examiner as teaching 
the particle size are not of the active ingredient as claimed by the Applicant, but rather to an 
entire phase of a total composition. 

The references are silent as to the viscosity and the active ingredient particle sizes. The 
'642 Patent and the '766 Patent fail to even mention the viscosity or active ingredient particle 
sizes, much less the specific ranges called for by Applicant's claims 4, 5, 34, and 35. Further, 
there is no optimum or workable range to achieve from the disclosure because the references do 
not teach anything about viscosity or particle size. 

The particle sizes of the active ingredient are not the only differences between the cited 
references and the presently claimed invention. As discussed above at pages 21-24 and 26-27, 
the '642 Patent and the '766 Patent fail to disclose or suggest the claimed viscosity. Further, the 
references fail to disclose or suggest controlling the viscosity to achieve a composition having an 
insoluble dermatologically active ingredient that is dehvered using a pad such that the active 
ingredient is not filtered by the pad. 

The Examiner again cites In re Aller arguing that the particle size claim element does not 
impart patentability because "where the general conditions are disclosed in the art, discovering 
the optunum or workable / [sic] ranges involves only routine skill in the art." See Final Office 
Action, p. 14 citing In re Aller, 105 USPQ 233 (CCPA 1955). As discussed above at pages 34- 
36, In re Aller does not apply to this situation for several reasons, including the fact that "general 
conditions," namely particle size, are not disclosed in the '642 Patent and the '766 Patent. See p. 
34-36, supra. The Examiner has acknowledged this shortcoming of the references. See Final 
Office Action, p. 13 and discussion at p. 34-36, supra. Since the general conditions are not 
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disclosed in the prior art one of ordinary skill in the art would not know how to routinely 
optimize the particle size to achieve the present invention. 

Therefore, as discussed above. In re Alter cannot be invoked because inter alia, (1) it 
only applies when the general conditions of a claim are disclosed in the prior art and the '642 
Patent and the '766 Patent are silent as to particle size; and (2) it pertains to improvements to 
working techniques known in the art. Additionally, In re Aller pertains to an improvement on an 
industrial process which is completely different from the Applicant's invention, which provides a 
solution to a long standing problem in the prior art. 

Even assuming arguendo that the Examiner had met the burden of establishing a prima 
facie case of obviousness, Applicant has rebutted the obviousness rejection. Applicant has 
overcome the problems in the prior art and has satisfied the long felt need for a pad delivery 
system for insoluble active ingredients. As discussed above at pages 8-9, prior to the present 
invention, pad delivery systems for particulate therapeutic agents have posed serious problems. 
The pads in the prior art often act to filter out the particles from the liquid and retain the particles 
on the pad matrix resulting in sub-optimal or even sub-therapeutic delivery of the agents. 
Further, the viscosity of the prior art prevented the retention of the fluid with the particulate 
therapeutic agent in the pad and release of the fluid and the agent from the pad. This problem is 
compounded fiuther when the pad or cloth is stored in a pouch or similar container. Without the 
viscosity of the present invention, the fluid adheres to the walls of the container making the 
composition unavailable for its intended use. 

Therefore, since the '642 Patent and the '766 Patent, even if arguendo they could be 
properly combined, do not disclose or suggest each and every claim element, the references do 
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not render the claimed invention obvious and the rejection should be removed. Further, even if a 
prima facie case of obviousness was established, long felt need has been proven overcoming the 
rejection, which should be removed. 

Issue 7 

Whether claim 15 is unpatentable under 35 U.S.C. §103(a) over the '766 Patent in 
view of the '642 Patent. 

The Examiner rejected claim 15 under 35 U.S.C. § 103(a) as being unpatentable over the 
'766 Patent in view of the '642 Patent. Applicant respectfully traverses this rejection for at least 
the following reasons. 

Claim 15 is dependent on claim 1. As discussed above, the '766 and the '642 Patents do 
not teach all of the claim elements nor make the claimed invention obvious. Specifically, the 
references fail to teach or suggest the claimed viscosity. See p. 21-24 and 26-37, supra. 
Therefore, even if the '766 Patent and the '642 Patent were properly combined, the Examiner has 
not met her burden for establishing that claim 15 is obvious in light of the '766 Patent and the 
'642 Patent and the rejection should be removed. Further, even if a prima facie case of 
obviousness was estabUshed long felt need has been proven overcoming the rejection. See p. 36, 
supra. 
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Issue 8 



Whether claims 1-18, 34, and 35 are unpatentable under 35 U.S.C §103(a) over the 
'145 Patent in view of the '642 Patent 

The Examiner rejected claims 1-18, 34, and 35 under 35 U.S.C. §103(a) as being 
unpatentable over the ' 145 Patent in view of the '642 Patent (the '145 Patent is attached herewith 
in Evidence Appendix Tab 11). The Examiner fails to establish a prima facie case of 
obviousness using the ' 145 Patent in view of the '642 Patent with regards to the present 
invention. Applicant respectfully traverses this rejection for at least the following reasons. 

As discussed above at pages 19 and 29, the Examiner has admitted that the '642 Patent 
does not teach the claim elements of viscosity, particle size, BPO in an emulsion, and woven 
material. 

The Examiner's assertion that viscosity, particle size, and woven material are "inherent" 
and do not impart patentability is plainly wrong. Contrary to the Examiner's assertions, the 
claimed viscosity is not inherent and the viscosity of the composition is not taught in the '642 
Patent. See p. 21-24, supra. The '642 Patent also fails to disclose or suggest controlling the 
viscosity to achieve a composition having an insoluble dermatologically active ingredient that is 
delivered using a pad. According to the claimed invention, the viscosity must be low enough to 
allow the fluid to penetrate the pad and to adhere to the pad in preference to the walls of the 
container, yet the viscosity must be high enough to prevent the Uquid from draining off the pad 
(which can sometimes leave the insoluble particles behind on the pad). See Specification, p. 3-4. 
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The Examiner asserts that the ' 145 Patent teaches, among other things, the viscosity and 
active ingredient particle sizes of the claimed invention. The Examiner misreads the ' 145 Patent. 

The '145 Patent teaches a composition having a viscosity below 150 mPa.s in order to be 
suitable to impregnate the substrate. This viscosity is well below the range of the claimed 
invention. A conversion of the 150 mPa.s to centipoise (cps) yields 150 cps at room temperature 
(25° C) with a Rheomat RM 180 machine, using a No. 1 spindle. See Response to Office Action 
mailed June 22, 2006, p. 19, line 9 - p. 20, line 14. With a viscosity below 150 cps, this 
reference fails miserably to teach the viscosity of the claimed invention. For example, claim 8 
calls for a viscosity range of about 500 to about 9000 cps. The viscosity taught in the ' 145 
Patent is significantly below that of the claimed invention. The low viscosity of the '145 Patent 
would result in the active ingredient being filtered by the pad and not being applied to the 
treatment site. Thus, the ' 145 Patent actually teaches away fi-om the viscosity of the present 
invention because a viscosity of 150 cps is substantially below the claimed viscosities and fails 
to solve the retention and application problems in the prior art. Further, even if the viscosity of 
the ' 145 Patent is the same as the viscosity of the claimed invention, the Examiner has not 
provided any art to show that this is true. One should also note that the '145 Patent does not use 
the viscosity measurement techniques called for by claims 8-12. 

The ' 145 Patent is also silent with respect to particle size of the active ingredient. The 
only discussion of size is with respect to the substrate and the globules of the fatty phase in an 
oil-in-water emulsion, which are not the particle size of the dermatologically active ingredient. 
See '145 Patent, Col. 7, lines 62-65 and Col. 8, lines 28-32. Thus, the '145 Patent fails to 
disclose not only the particle size of the dermatologically active ingredient, but the claimed 
viscosity as well. 
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Even assuming arguendo that the Examiner has met the burden of establishing a prima 
facie case of obviousness, Applicant has rebutted the obviousness rejection. AppUcant has 
overcome the problems in the prior art and has satisfied the long felt need for a pad delivery 
system for insoluble active ingredients. As discussed above at pages 8-9, prior to the present 
invention, pad delivery systems for particulate therapeutic agents have posed serious problems. 
The pads in the prior art often act to filter out the particles fi-om the liquid and retain the particles 
on the pad matrix resulting in sub-optimal or even sub-therapeutic delivery of the agents. See 
Specification, p. 1-2. Further, the viscosity of the prior art prevented the retention of the fluid 
with the particulate therapeutic agent in the pad and release of the fluid and the agent fi-om the 
pad. This problem is compounded fiirther when the pad or cloth is stored in a pouch or similar 
container. Without the viscosity of the present invention, the fluid adheres to the walls of the 
container making the composition unavailable for its intended use. 

Therefore, since the 445 Patent and the '642 Patent, even if properly combined, do not 
disclose or suggest each and every claim element, the references do not render the claimed 
invention obvious and the rejection should be removed. Further, even if a prima facie case of 
obviousness was established, long felt need has been proven overcoming this rejection, which 
should be removed. 

a. Group 2 - Claim 2 

In addition to the arguments set forth above, the '145 Patent and the '642 Patent also do 
not teach the limitations of claim 2 (Group 2). Specifically, the '145 Patent and the '642 Patent 
fail to disclose or suggest a viscosity effective to substantially uniformly deliver the composition 
to skin when the pad is wiped on the skin. The ' 145 Patent in view of the '642 Patent not only 
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fails to disclose or suggest the viscosity of claim 2, they also fail to disclose or suggest a 
viscosity such that the composition is substantially uniformly delivered. Therefore, even if the 
'145 Patent and the '642 Patent were properly combined, they do not render claim 2 obvious 
because they do not disclose or suggest all of the claim limitations. Further, even if a prima facie 
case of obviousness was estabUshed, long felt need has been proven overcoming the rejection, 
which should be removed. 

Group 3 - Claims 4, 5, 34, and 35 

In addition to the arguments above, the ' 145 Patent also fails to teach the specific active 
ingredient particle sizes of claims 4, 5, 34, and 35 (Group 3). The Examiner cites to a part of the 
'145 Patent that discusses the globule size of the moisturizing phase of the emulsion, which is 
not the particle size of the insoluble dermatologically active ingredient. The '145 Patent does not 
disclose the particle size for insoluble dermatologically active ingredients, including BPO. 
Therefore, even if the '145 Patent and the '642 Patent were properly combined, they do not 
render the claimed invention obvious because they do not disclose or suggest each and every 
claim element. Further, even if a prima facie case of obviousness was established, it has been 
rebutted by the Applicant's showing that the invention meets long felt but unmet needs (e.g. 
release from the container, release of particles from the pad to the skin, and more uniform 
deposition of the particulate active ingredient), which should be removed. 

c. Group 4 - Claims 8, 9, 10, 11, and 12 

In addition to the arguments set forth above, the ' 145 Patent and the '642 Patent also do 
not disclose or suggest the specific viscosities using specific viscometers as described in claims 
8-12 (Group 4). Therefore, even if the '145 Patent and the '642 Patent were properly combined, 
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they do not render the claimed invention obvious because they fail to disclose or suggest the 
viscosity, much less the specific ranges called for by claims 8-12 (Group 4). Further, even if a 
prima facie case of obviousness was estabhshed, long felt need has been proven overcoming the 
rejection, which should be removed. 

Issue 9 

Whether claims 4, 5, 8-12, 34, and 35 are unpatentable under 35 U.S.C. §103(a) over 
the '642 Patent in view of the '145 Patent 

The Examiner rejected claims 4, 5, 8-12, 34, and 35 under 35 U.S.C. §103(a) as being 
unpatentable over the '642 Patent in view of the '145 Patent. Applicant respectfully traverses 
this rejection for at least the following reasons. 

As discussed above at pages 21-24 and 43-44, the '642 Patent and the ' 145 Patent fail to 
teach the claimed active ingredient particle sizes and the claimed viscosity. It is inconsequential 
whether the '642 Patent teaches droplet sizes of an emulsion being between 50-1000 microns 
because the claims do not (and never did) have any limitations pertaining to the droplet size of 
the emulsion. Rather, the pending claims pertain to the particle size of the dermatologically 
active ingredient. For example, claim 4 explicitly refers to the particle size of BPO. Further, the 
'145 Patent teaches away from the viscosity of the claimed invention because as discussed above 
at pages 21-24 and 43-44, a viscosity of 150 cps is significantly below the viscosities called for 
by the pending claims. 

Further, the Examiner's assertion that the claimed invention is a matter of discovering the 
optimum or workable ranges because the general conditions of the claims are provided in the 
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prior art is misplaced. As discussed above at pages 34-36, In re Aller does not apply to this 
situation for several reasons, including the fact that "general conditions," namely particle size, 
are not disclosed in the '642 Patent and the ' 145 Patent. See discussion above at p. 34-36 and 
43-44. The Examiner has acknowledged this shortcoming of the references. See Final Office 
Action, p. 17 and discussion above at p. 34-36. Since the general conditions are not disclosed in 
the prior art one of ordinary skill in the art would not know how to routinely optimize the particle 
size to achieve the present invention. 

Therefore, as discussed above at pages 34-36, In re Aller cannot be invoked because inter 
alia, (1) it only applies when the general conditions of a claim are disclosed in the prior art and 
the '766 Patent is silent as to particle size; and (2) it pertains to improvements to working 
techniques known in the art. Additionally, In re Aller pertains to an improvement on an 
industrial process which is completely different fi-om the Applicant's invention, which provides a 
solution to a long standing problem in the prior art. 

The present invention also solves a long felt need of a pad delivery system for insoluble 
active ingredients that treats the site of application. See p. 8-9 and 31, supra. Therefore, even if 
the '642 Patent and the '145 Patent were properly combined, they fail to establish a prima facie 
case of obviousness because they fail to disclose or suggest each and every element of the claims 
and assuming it was, long felt need has been proven overcoming this rejection, which should be 
removed. 

a. Group 3 - Claims 4, 5, 34, and 35 

In addition to the arguments set forth above, the '642 Patent and the '145 Patent also do 
not teach the specific active ingredient particle sizes as described in claims 4, 5, 34, and 35 
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(Group 3). The Examiner cites to a part of the '145 Patent that discusses the globule size of the 
emulsion, but the globule size of the emulsion is not the particle size of the insoluble 
dermatologically active ingredient. The ' 145 Patent does not disclose the particle size for 
insoluble dermatologically active ingredients, including BPO. Therefore, even if the '642 Patent 
and the '145 Patent were properly combined, they do not render the claimed invention obvious 
because they do not disclose or suggest each and every claim element and the rejection should be 
removed. Further, even if a prima facie case of obviousness was established, long felt need has 
been proven overcoming the rejection, which should be removed. 

b. Group 4 - Claims 8, 9, 10, 11, and 12 

In addition to the arguments set forth above, the '642 Patent and the '145 Patent also do 
not teach the specific viscosities using specific viscometers as described in claims 8-12 (Group 
4). Therefore, even if the ' 145 Patent and the '642 Patent were properly combined, they fail to 
render the claims obvious because they do not disclose or suggest the viscosity, much less the 
specific ranges called for by claims 8-12. Further, even if Si prima facie case of obviousness was 
estabhshed, long felt need has been proven overcoming the rejection, which should be removed. 

Issue 10 

Whether claims 8-12 are unpatentable under 35 U.S.C §103(a) over the '766 Patent 
in view of the '145 Patent. 

The Examiner rejected claims 8-12 under 35 U.S.C. § 103(a) as being unpatentable over 
the '766 Patent in view of the ' 145 Patent. The Examiner fails to establish a prima facie case of 
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obviousness using the '766 Patent in view of the ' 145 Patent v^ith regards to the present 
invention. AppHcant respectfully traverses this rejection for at least the following reasons. 



The '766 Patent and the '145 Patent fail to disclose or suggest all the claim limitations in 
the present application. MPEP §706.02(j). The Examiner states: 

US '766 does not teach the viscosity of the emulsion, which is 
taught by US '145. Therefore, it would have been obvious to one 
having ordinary skill in the art at the time of the invention to 
provide an article comprising [sic] nonwoven substrate 
impregnated with active agent in an emulsion to below 150 mPa.s 
as disclosed by US '145, motivated by the teaching of US '145 that 
this viscosity is suitable to allow the emulsion to impregnate the 
substrate, with reasonable expectation of having a packaged article 
comprising [sic] substrate impregnated with [sic] emulsion having 
viscosity [sic] less than 150 mPa.s wherein the composition 
impregnates the substrate and [sic] retained in there successfully 
till [sic] time of use. 

See Final Office Action, p. 18. 

Applicant agrees with the Examiner that the '766 Patent does not teach the viscosity of 

the emulsion and respectfully submits that the '145 Patent does not disclose or suggest the 

claimed viscosity. See p. 33 and 43, supra. As discussed above at pages 43-44, the ' 145 Patent 

actually teaches away from the viscosity of the present invention because the '145 Patent teaches 

a viscosity of 150 cps which is substantially below the claimed viscosities. 

Further, the ' 145 Patent fails to solve the retention and application problems of the prior 
art. See p. 8-9 and 43-45, supra. As discussed above at pages 8-9, the viscosity is a critical 
feature of the invention that allows for the fluid to penetrate the pad and to adhere to the pad in 
preference to the walls of the container yet prevent the liquid from draining off the pad, which 
can sometimes leave the insoluble particles behind on the pad resulting in a sub-optimal or even 
a sub-therapeutic amount of the agent being delivered to the skin. The viscosity of the '145 
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Patent would result in the same problems seen in the prior art, including the composition 
adhering to the walls of the container and the particulate therapeutic agent being filtered by the 
pad matrix, which the present invention has overcome by controlling the viscosity of the 
composition. 

Again, the Examiner cites In re Aller and asserts that the claimed invention is a matter of 
discovering the optimum or workable ranges because the general conditions of the claims are 
provided in the prior art, which is misplaced. See p. 34-36, supra. The '766 Patent and '145 
Patent do not provide the general conditions of the viscosity because neither reference teaches 
the viscosity of the claimed invention. Thus, the present invention is not a matter of finding the 
optimum or workable range because no guidance is provided in the prior art references. Further, 
the present invention satisfies a long felt need of a pad delivery system for insoluble active 
ingredients. See p. 8-9 and 36, supra. 

Therefore, even if the '766 Patent and the '145 Patent were properly combined, they fail 
to estabUsh a prima facie case of obviousness because their combination does not disclose or 
suggest each and every claim element of claims 8-12 (Group 4). Moreover, even if their 
combination did result in all of the elements of the claims, the non-obviousness is amply 
demonstrated by the long-felt need for this invention. This rejection should be removed. 
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Issue 11 



Whether claims 1-18, 34, and 35 are unpatentable under 35 U.S.C. §103(a) over the 
'855 Patent in view of the '642 Patent. 

The Examiner rejected claims 1-18, 34, and 35 under 35 U.S.C. §103(a) as being 
unpatentable over the ^855 Patent in view of the '642 Patent (the '855 Patent is attached herewith 
in Evidence Appendix Tab 12). Applicant respectfully traverses this rejection for at least the 
following reasons. 

Applicant agrees with the Examiner that "US '855 does not teach the article in a 
container, or particle sizes or the viscosity of the composition." See Final Office Action, p. 19 
(emphasis added). 

The Examiner asserts that the container is found in the '642 Patent and again asserts that 
the claimed active ingredient particle sizes and viscosity do not impart patentability to the claims 
"because the art recognized the desire to have viscosity of the impregnated composition enough 
to retain the composition in the pad, absent evidence to the contrary." See Final Office Action, 
p. 20. Applicant respectfully disagrees. 

As discussed above at pages 21-24 and 29, the Examiner's argument that active 
ingredient particle sizes and viscosity do not impart patentability is unsupported and is made 
without citing to prior art or providing a declaration pursuant to Applicant's numerous requests 
under 37 C.F.R. §1 .104(d)(2). The fact that a pad may be impregnated with some sort of 
composition does not show the claimed invention, which includes a carefully defined 
composition having a viscosity within a certain range. As previously discussed at pages 8-9, the 
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Applicant has pointed out the problems associated with delivery of insoluble active ingredients 
with applicator pads, which the present invention has overcome. For example, the pads often act 
to filter out the particles from the liquid and retain the particles on the pad matrix. See 
Specification, p. 1-3. For insoluble particulate therapeutic agents, such as BPO, this can result in 
the retention of so much of the therapeutic agent in the pad or cloth that a sub-optimal or even 
sub-therapeutic amount of the agent is deUvered to the skin. Id. Another problem overcome by 
this invention has to do with the difficulty in controlling the "release" of the fluid from the pad. 
Id, The present invention firmly retains the particle-containing fluid on the cloth or pad 
applicator prior to use, but readily release the particle-containing fluid from the applicator pad or 
cloth when actually used. 

In contrast to the claimed invention, the '855 Patent pertains to a " substantiallv drv. 
disposable, personal cleansing article usefiil for both cleansing the skin or hair and delivering 
skin care actives to the skin or hair." See Abstract (emphasis added). The cleansing article 
works by application of water to the article by the user and working up a lather prior to 
application. See Abstract. This flies in the face of the present invention and the '855 Patent 
actually teaches away from the presently claimed invention. The claimed invention has a pad 
that holds a liquid composition such that the insoluble dermatologically active ingredient is 
absorbed onto the pad and retained on the pad. The claimed drug delivery system comprises a 
pad with a hquid composition that is an emulsion and is ready for application upon removal from 
the container. 

The '642 Patent does not make up for the deficiencies of the '855 Patent. The '642 
Patent does not disclose or suggest the claimed viscosity or the active ingredient particle sizes of 
the insoluble dermatologically active ingredient. See p. 21-24, supra. Further, there is no 
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motivation to combine these references because the '855 Patent teaches a pad that requires the 
addition of water and working the water and ingredients in the pad into a lather and the '642 
teaches a pad with the composition already on the pad ready for application once removed from 
the package. 

Even assuming arguendo that the Examiner has met the burden of establishing a prima 
facie case of obviousness, Applicant has rebutted the obviousness rejection. Applicant has 
overcome the problems in the prior art and has satisfied the long felt need for a pad delivery 
system for insoluble active ingredients. As discussed above at pages 8-9, prior to the present 
invention, pad delivery systems for particulate therapeutic agents have posed serious problems. 
The pads in the prior art often act to filter out the particles from the liquid and retain the particles 
on the pad matrix resulting in sub-optimal or even sub-therapeutic delivery of the agents. 
Further, the viscosity of the prior art prevented the retention of the fluid with the particulate 
therapeutic agent in the pad and release of the fluid and the agent from the pad. This problem is 
compounded fiulher when the pad or cloth is stored in a pouch or similar container. Without the 
viscosity of the present invention, the fluid adheres to the walls of the container making the 
composition unavailable for its intended use. 

Therefore, even if the '855 Patent and the '642 Patent were properly combined, they do 
not render the claims obvious because they fail to disclose or suggest each and every claim 
element and there is no motivation to combine the references. Further, even if a prima facie case 
of obviousness was established, long felt need has been proven overcoming the rejection, which 
should be removed. 



-54- 



a. Group 2 - Claim 2 

In addition to the arguments set forth above, the '855 Patent and the '642 Patent also do 
not teach the limitations of claim 2 (Group 2). Specifically, even if the '855 Patent and the '642 
Patent were properly combined they do not disclose or suggest the viscosity is effective to 
substantially uniformly deliver the composition to skin when the pad is wiped on the skin. The 
'855 Patent and the '642 Patent not only fail to teach the viscosity of claim 2, they also fail to 
teach that the viscosity is such that the composition is substantially uniformly delivered. 
Therefore, even if the '855 Patent and the '642 Patent were properly combined they fail to render 
the claims obvious because they do not teach all of the limitations of the claim. Moreover, even 
if their combination did result in all of the elements of the claims, the non-obviousness of the 
combination is amply demonstrated by the long- felt need for this invention, which should be 
removed. 

b. Group 3 - Claims 4, 5, 34, and 35 

In addition to the arguments set forth above, the '855 Patent and the '642 Patent also fail 
to disclose or suggest the specific active ingredient particle sizes as disclosed in claims 4, 5, 34, 
and 35 (Group 3). Therefore, even if the '855 Patent and the '642 Patent were properly 
combined, they fail to render the claims obvious because they fail to disclose or suggest the 
particle sizes of the active ingredient. Moreover, even if their combination did result in all of the 
elements of the claims, the non-obviousness of the combination is amply demonstrated by the 
long-felt need for this invention, which should be removed. 
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c. Group 4 - Claims 8, 9, 10, 11, and 12 

In addition to the arguments set forth above, the '855 Patent and the '642 Patent also fail 
to disclose or suggest the specific viscosities as described in claims 8-12 (Group 4). Therefore, 
even if the '855 Patent and the '642 Patent were properly combined they fail to render the claims 
obvious because they fail to disclose or suggest the viscosity, much less the specific ranges 
called for by claims 8-12. Moreover, even if their combination did result in all of the elements of 
the claims, the non-obviousness of the combination is amply demonstrated by the long- felt need 
for this invention, which should be removed. 

Issue 12 

Whether claims 4, 5, 8-12, 34, and 35 are unpatentable under 35 U.S.C. §103(a) over 
the '855 Patent in view of the '642 Patent and further in view of the 445 Patent. 

The Examiner rejected claims 4, 5, 8-12, 34, and 35 under 35 U.S.C. § 103(a) as being 
unpatentable over the '855 Patent in view of the '642 Patent and further in view of the '145 
Patent. The Examiner fails to establish a prima facie case of obviousness using the '855 Patent 
in view of the '642 Patent and fiirther in view of the ' 145 Patent with regards to the present 
invention. Applicant respectfully traverses this rejection for at least the following reasons. 

Applicant agrees with the Examiner that the "combined teaching of US '855 and US '642 
does not teach the exact active ingredient particle sizes and viscosities as claimed by the 
applicants." See Final Office Action, p. 22. 

Applicant also respectfully submits that the Examiner's argument that the '145 Patent 
"teaches the same ranges of particles sizes and viscosity of the composition because and [sic] 
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teaches that these parameters are suitable for impregnating the composition into a substrate" is 
wrong. Again, as discussed above, the '855, '642, and '145 Patents fail to disclose or suggest the 
claimed active ingredient particle sizes and the claimed viscosity. See p. IX-IA^ 29-31, and 42- 
54, supra. The particle size element of the claims refers to the size of the insoluble 
dermato logically active ingredient; for example, claim 4 explicitly refers to the particle size of 
BPO (and always did). Contrary to the Examiner's assertions, the '145 Patent does not teach the 
same ranges of particles sizes or the viscosity of the composition. See p. 43-44, supra. Further, 
one cannot conclude that the disclosed emulsion particle sizes and significantly low viscosity of 
the ' 145 Patent teach the claimed mvention merely because they are suitable for impregnating 
the composition into a substrate. Further, one of ordinary skill in the art armed with the prior art 
of record would not be able to or be motivated to make the present invention because the 
teachings are so lacking. Once again, the present invention overcomes the problems of the prior 
art, e.g., substantially uniform absorption onto the pad and substantially uniform dehvery of the 
dermatologically active ingredient from the pad to the site of application, thereby satisfying a 
long felt need. See p. 31, supra. Therefore, even if the '855 Patent, the '642 Patent, and the '145 
Patent were properly combined, they fail to render the claims obvious because they do not teach 
all of the limitations of the claim. Further, even if a prima facie case of obviousness was 
estabUshed, long felt need has been proven overcoming the rejection, which should be removed. 

a. Group 3 - Claims 4, 5, 34, and 35 

In addition to the arguments set forth above, the '145 Patent also fails to teach the 
specific particle size of the insoluble dermatologically active ingredient of claims 4, 5, 34, and 35 
(Group 3). The Examiner cites to a part of the ' 145 Patent that discusses the globule size of the 
emulsion, but the globule size of the emulsion is not the particle size of the insoluble 
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dermatologically active ingredient. The '145 Patent does not disclose the particle size for 
insoluble dermatologically active ingredients, including BPO. Therefore, even if the '855 Patent, 
the '642, and the '145 Patent were properly combined they do not render the claims obvious 
because they do not disclose or suggest each and every claim element. Further, even if a prima 
facie case of obviousness was established, long felt need has been proven overcoming the 
rejection, which should be removed. 

b. Group 4 - Claims 8, % 10, 11, and 12 

In addition to the arguments set forth above, the '855 Patent, the '145 Patent, and the 
'642 Patent also do not teach the specific viscosities using specific viscometers as described in 
claims 8-12 (Group 4). Therefore, even if the '855 Patent, the ' 145 Patent, and the '642 Patent 
were properly combined they fail to render the claims obvious because they fail to disclose or 
suggest the viscosity, much less the specific ranges called for by claims 8-12. Further, even if a 
prima facie case of obviousness was established, long felt need has been proven overcoming the 
rejection, which should be removed. 
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CONCLUSION 

In view of the forgoing discussion, it is respectfully submitted that the Examiner's 
rejections of claims 1-18, 34 and 35 (Groups 1 to 4) are improper and should be reversed by the 
Board. 
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IX. Claims Appendix 

1 . (Previously Amended) A drug delivery system comprising 

a pad; 

a container; and 

a liquid composition, wherein the composition comprises: (1) an effective amount of one 
or more insoluble dermatologically active ingredients, and (2) an emulsion vehicle for the 
dermatologically active ingredients, 

wherein the composition has a viscosity which is low enough for the composition 
to substantially uniformly absorb onto the pad via capillary action, and high enough to be 
substantially retained on the pad, not the container. 

2. (Original) The system of claim 1 wherein the viscosity is effective to substantially uniformly 
deliver the composition to skin when the pad is wiped on the skin. 

3. (Original) The system of claim 1 wherein the active ingredient comprises benzoyl peroxide. 

4. (Original) The system of claim 3 wherein the benzoyl peroxide comprises particles of less 
than about 50 microns. 

5. (Original) The system of claim 1 wherein the active ingredient comprises particles oiF about 
10 to about 150 microns. 

6. (Original) The system of claim 2 wherein the composition is an oil-in-water emulsion. 

7. (Original) The system of claim 2 wherein the composition is a water-in-oil emulsion. 
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8. (Original) The system of claim 2 wherein the composition has a viscosity of about 500 to 
about 9000 cps measured on a Brookfield viscometer LVT model at about 27°C for 60 seconds 
and a spindle set for 30 rpm. 

9. (Original) The system of claim 2 wherein the composition has a viscosity of about 2000 cps 
to about 3000 cps measured on a Brookfield viscometer LVT model at about 27°C for 60 
seconds and a spindle set for 30 rpm. 

10. (Original) The system of claim 2 wherein the composition has a viscosity of about 500 to 
about 10,000 cps measured on a Brookfield viscometer RVT model with spindle #4 at 20 rpm for 
60 seconds at 25°C+-rC. 

11. (Original) The system of claim 2 wherein the composition has a viscosity of about 1900 to 
about 7,000 cps measured on a Brookfield viscometer RVT model with spindle #4 at 20 rpm for 
60 seconds at 25°C+-rC. 

12. (Original) The system of claim 2 wherein the composition has a viscosity of about 4500 to 
about 6,500 cps measured on a Brookfield viscometer RVT model with spindle #4 at 20 rpm for 
60 seconds at 25^C+-1°C. 

13. (Original) The system of claim 1 wherein the pad comprises one or more woven materials. 

14. (Original) The system of claim 1 wherein the pad comprises one or more non- woven 
materials. 

15. (Original) The system of claim 1 wherein the container comprises a material comprised of 
metal substantially coated with one or more plastics on at least one surface, and one sheet of the 
material is heat sealed to a second sheet of the material, and the heat sealed materials contain the 
pad and the composition without leaking. 
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16. (Original) The system of claim 1 wherein the active ingredient comprises one or more 
antifungals. 

17. (Original) The system of claim 1 wherein the active ingredient comprises one or more of the 
group consisting of prodrugs, cosmeceuticals, herbal medicines, traditional medicines, and 
cutaneously active cosmetic ingredients. 

18. (Original) The system of claim 1 further comprising one or more soluble dermatologically 
active ingredients. 

19. (Withdrawn) A drug delivery system comprising 

a non- woven pad; 

a liquid composition, wherein the composition comprises benzoyl peroxide, starch, 
carbomer, disodium EDTA, water, glycerin, sodium hydroxide, zinc lactate, glycolic acid, C12- 
CI 5 alkyl benzoate, cetearyl alcohol, dimethicone, glyceryl stearate and PEG 100 stearate, 
steareth 2, steareth 20, and polysorbate 20; 

a sealed container, wherein the container comprises a material comprised of metal 
substantially coated with one or more plastics on at least one surface, and one sheet of the 
material is heat sealed to a second sheet of the material, and the heat sealed materials contain the 
pad and the composition without leaking; and 

wherein the composition has a viscosity which is low enough for the composition 
to substantially unifonnly absorb onto the pad via capillary action, and high enough to be 
substantially retained on the pad, not the container. 

20. (Canceled) 
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21. (Withdrawn) The system of claim 19 wherein the viscosity is effective to substantially 
uniformly dehver the composition to skin when the pad is wiped on the skin. 

22. (Withdrawn) The system of claim 19 wherein the benzoyl peroxide comprises particles of 
less than about 50 microns. 

23. (Withdravm) The system of claim 19 wherein the active ingredient comprises particles of 
about 10 to about 150 microns. 

24. (Withdrawn) The system of claim 19 wherein the composition is an oil-in-water emulsion. 

25. (Withdrawn) The system of claim 19 wherein the composition is a water-in-oil emulsion. 

26. (Withdrawn) The system of claim 19 wherein the composition has a viscosity of about 500 
to about 9000 cps measured on a Brookfield viscometer LVT model at about 2TC for 60 
seconds and a spindle set for 30 rpm. . 

27. (Withdrawn) The system of claim 19 wherein the composition has a viscosity of about 2000 
cps to about 3000 cps measured on a Brookfield viscometer LVT model at about 2TC for 60 
seconds and a spindle set for 30 rpm. 

28. (Withdrawn) The system of claim 19 wherein the composition has a viscosity of about 500 
to about 10,000 cps measured on a Brookfield viscometer RVT model with spindle #4 at 20 rpm 
for 60 seconds at 25°C+-1°C. 

29. (Withdrawn) The system of claim 19 wherein the composition has a viscosity of about 1900 
to about 7,000 cps measured on a Brookfield viscometer RVT model with spindle #4 at 20 rpm 
for 60 seconds at 25'^C+-PC. 
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30. (Withdrawn) The system of claim 19 wherein the composition has a viscosity of about 4500 
to about 6,500 cps measured on a Brookfield viscometer RVT model with spindle #4 at 20 rpm 
for 60 seconds at 25^C+-1°C. 

31. (Withdrawn) The system of claim 19 wherein the pad comprises one or more woven 
materials. 

32. (Withdrawn) The system of claim 19 wherein the pad comprises one or more non-woven 
materials. 

33. (Withdrawn) The system of claim 19 wherein the container comprises a material comprised 
of metal substantially coated with one or more plastics on at least one surface, and one sheet of 
the material is heat sealed to a second sheet of the material, and the heat sealed materials contain 
the pad and the composition without leaking, 

34. (Previously Presented) The system of claim 1 wherein the active ingredient comprises 
particles of up to about 300 microns. 

35. (Previously Presented) The system of claim 1 wherein the active ingredient comprises 
particles of less than about 50 microns. 
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X. Evidence Appendix 

Tab 1 World Health Organization website page showing the definition of "traditional medicine" 
was attached as an exhibit to Applicant's response to the Non-final Office Action and was timely 
filed and entered on October 4, 2007. 

Tab 2 World Health Organization website page showing the definition of "herbal medicines" 
was attached as an exhibit to Applicant's response to the Non-final Office Action and was timely 
filed and entered on October 4, 2007. 

Tab 3 Presentation slides by Dr. Gerard Bodeker showing examples of "traditional medicines" 
were attached as an exhibit to Applicant's response to the Non-final Office Action and was 
timely filed and entered on October 4, 2007. 

Tab 4 Definition of "prodrug," was attached as an exhibit to Applicant's response to the Non- 
final Office Action and was timely filed and entered on October 4, 2007. 

Tab 5 Abstracts showing use of the term "prodrug" were attached as an exhibit to Applicant's 
response to the Non-fmal Office Action and was timely filed and entered on October 4, 2007. 

Tab 6 Definition of "cosmeceutical," was attached as an exhibit to Applicant's response to the 
Non-final Office Action and was timely filed and entered on October 4, 2007. 

Tab 7 U.S. 6,984,391 and U.S. 6,960,300 were attached as an exhibit to Applicant's response to 
the Non-final Office Action and was timely filed and entered on October 4, 2007. 
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Tab 8 Examples of insoluble active ingredients from "Martindale: The complete drug 
reference" were attached as an exhibit to Applicant's response to the Non-fmal Office Action 
and was timely filed and entered on October 4, 2007. 

Tab 9 U.S. 5,562,642 was entered in the record by the Examiner on June 6, 2005. 
Tab 10 U.S. 6,1 83,766 was entered in the record by the Examiner on June 6, 2005. 
Tab 11 U.S. 6,784,145 was entered in the record by the Examiner on June 22, 2006. 
Tab 12 U.S. 6,338,855 was entered in the record by the Examiner on June 22, 2006. 
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XL Related Proceedings Appendix 
None. 
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'wVORLD HEALTH ORGANIZATION 

^0 Regional Office for the Western Pacific 



traditional medicine 

traditional medicine Is an ancient medical practice that existed In human societies before the application of modern science 
lo health. It has evolved to reflect different philosophical backgrounds and cultural origins. Although modem medicine is 
widely spread, traditional medicine still exists in all countries and areas in the Western Pacific Region. Interest In traditional 
medicine has increased over the last decade and seems likely to continue. People in many countries are now more prepared 
■o look for alternative approaches to maintain their health. Demands for traditional medicine from the public and the growing 
•conomlc importance of traditional medicine have led to Increased Interest on the part of both governments and academic 
communities In the Region. 



I 




traditional medicine can be defined as the knowledge, skills and practices of holistic health care, recognized and accepted for Its role In 
■he maintenance of health and the treatment of diseases. It is based on Indigenous theories, beliefs and experiences that are handed 
*own from generation to generation (Development of National Policy on Traditional Medicine, Manila, WHO, 2000). 
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act sheets 

Traditional Medicine (WHO Headquarters) 



lews and press releases 

^une 2002 

■>ress conference on WHO'S traditional medicine strategy 
"full textl 

»2 September 2001 
egional Committee seeks integration of traditional medicine In health services 
ffull textl 



televant publications and documents 

Guidelines for clinical research in acupuncture 

The guidelines aim to encourage the use of systemic laboratory and clinical studies as a way of validating 
acupuncture, improving its acceptability to modern medicine, and thus extending its use as a simple, 
Inexpensive, and effective therapeutic option. It sets out guidelines that incorporate the established methods 
and procedures of scientific investigation, yet reflect the special nature of acupuncture as a discipline. The 
guidelines respond to both growing interest in the therapeutic applications of acupuncture and the need to 
validate these applications through the compilation of reliable and comparable clinical data. 




Guidelines for the appropriate use of herbal medicines 

Reports the findings and recommendations of a working group convened to prepare guidelines for the use of 
herbal medicines in Western Pacific countries. Addressed to national health authorities, the report responds to 
the widespread use of herbal medicine In this part of the world and the corresponding need for mechanisms to 
ensure that these products are safe and effective, yet remain broadly accessible. With this need in mind, the 
report sets out a comprehensive framework for developing national policies designed to control the safety, 
efficacy, and quality of herbal medicines, manufacturing practices, product registration, and labelling, 
marketing, and trade. 



ittp://\\ww.vvpro.who.int/health_topics/traditional_medicine/ 
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Regional strategy for traditional medic ine In the Western Pacific Region 

This strategy was prepared to guide national governments in the Western Pacific Region, WHO and other 
partners In the efforts to ensure the proper use of traditional medicine and Its contribution to maintaining 
health and fighting diseases in the Region. It has Identified strategic directions and actions which provide 
general principles and guidance for countries and areas to use In responding to the challenges which they may 
face with consideration of the unique situation in each country and area. 



more publications and documents! 



Upcoming meetings and events 

llo meeting/event planned at this time. 

Contacts 

rm@wpro.who.int 

th Informal Consultation 
bn Development of 
Standard Acupuncture 

oint Locations (video clip) 

ocus/ Programme 

Traditional medicine 
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Medicines 

WHO > WHO sites > Medicines > Areas of work > Traditional medicine 



® printable version 



Traditional Medicine: Definitions 

The following terms are extracted from the General Guidelines for Methodologies on Research and 
Evaluation of Traditional Medicine. 

Click here to view entire document TPPF 216KB1 

Traditional medicine 

Traditional medicine is the sum total of the knowledge, skills, and practices based on the theories, 
beliefs, and experiences Indigenous to different cultures, whether explicable or not, used in the 
maintenance of health as well as in the prevention, diagnosis, improvement or treatment of physical and 
mental Illness. 

Complementary/alternative medicine (CAM) 

The terms "complementary medicine" or "alternative medicine" are used Inter-changeably with 
traditional medicine in some countries. They refer to a broad set of health care practices that are not 
part of that country's own tradition and are not integrated Into the dominant health care system. 

Herbal medicines 

Herbal medicines include herbs, herbal materials, herbal preparations and finished herbal products, that 
contain as active ingredients parts of plants, or other plant materials, or combinations. 

• Herbs: crude plant material such as leaves, flowers, fruit, seed, stems, wood, bark, roots, 
rhizomes or other plant parts, which may be entire, fragmented or powdered. 

• Herbal materials: in addition to herbs, fresh juices, gums, fixed oils, essential oils, resins and 
dry powders of herbs. In some countries, these materials may be processed by various local 
procedures, such as steaming, roasting, or stir-baking with honey, alcoholic beverages or other 
materials. 

• Herbal preparations: the basis for finished herbal products and may Include comminuted or 
powdered herbal materials, or extracts, tinctures and fatty oils of herbal materials. They are 
produced by extraction, fractionation, purification, concentration, or other physical or biological 
processes. They also include preparations made by steeping or heating herbal materials In 
alcoholic beverages and/or honey, or in other materials. 

• Finished herbal products: herbal preparations made from one or more herbs. If more than one 
herb is used, the term mixture herbal product can also be used. Finished herbal products and 
mixture herbal products may contain excipients In addition to the active ingredients. However, 
finished products or mixture products to which chemically defined active substances have been 
added, Including synthetic compounds and/or Isolated constituents from herbal materials, are not 
considered to be herbal. 

Traditional use of herbal medicines 

Traditional use of herbal medicines refers to the long historical use of these medicines. Their use is well 
established and widely acknowledged to be safe and effective, and may be accepted by national 
authorities. 



Therapeutic activity 
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Active Ingredients refer to Ingredients of herbal medicines with therapeutic activity. In herbal medicines 
where the active Ingredients have been Identified, the preparation of these medicines should be 
standardized to contain a defined amount of the active ingredients, If adequate analytical methods are 
available. In cases where It Is not possible to Identify the active Ingredients, the whole herbal medicine 
may be considered as one active Ingredient. 



For more information contact: 



Dr Xlaorui Zhang 

Traditional Medicine, Essential Drugs and Medicines Policy (EDM) 

WHO/Geneva 

Fax: +41 22 791 4730 

E-mall: trmgbwho.fnt 



Employment | Other UN Sites | Search | Suggestions | RSS | Privacy 
g) Worid Health Organization 2006. All rights reserved 
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"Indigenous Medical Knowledge: 
the Law and Politics of Protection" 



Dr Gerard Bodeker 

Green College 
University of Oxford 



(The following are overheads presented at the 
Oxford Intellectual Property Research Centre seminar 
in St. Peter's College, Oxford on 25* January 2000) 
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TRADITIONAL HEALTH SYSTEMS 

The World Health Organization estimates that the majority of the population of most 
non-industrial countries still relies on traditional forms of medicine for everyday health 
care. In many countries up to 80-90% of the population are in this category. Medicinal 
plants and, to a lesser but important extent, animal products, form the materia medica of 
these traditions. 

Traditional health systems are based in world views or cosmologies that take into 
account mental, social, spiritual, physical and ecological dimensions of health and well 
being. 

Central importance on the concept of balance - within the individual and between the 
individual, society and Nature. 

Imbalance arises with the breaking of the interconnectedness of life - and results in 
discomfort and disease. 

Traditional health systems have organized frameworks for classifying plants, animals, 
landscapes and climatic conditions in relation to their effects on health and disease. 
These taxonomies have much in common with one another and represent a culturally- 
relevant empirical framework for assessing medicinal plant biodiversity. Such 
taxonomies may diverge significantly with Western classificatory frameworks and 
assumptions. This is of importance when determining prior art as it pertains to 
intellectual property law. 

Food and medicine are often viewed interchangeably. Food is medicine. Diet is the basis 
of health. 

Revitalization movements are drawing on traditional medical knowledge to develop 
integrated modem and traditional health care projects. These movements and other 
groups have drawn attention to the shrinking availability of medicinal plants to supply 
the burgeoning need for herbal medicines in non- Western societies and in the industrial 
countries. Conservation and horticulture programmes are emeiiging as vital components 
of the revitalization of local health traditions. 

There is a need for coordinated effort by all engaged in medical plant use to generate 
new policies, mechanisms and resource flows to preserve the biodiversity used in caring 
for the health of the majority of the world's population. 
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The Convention on Biological Diversity (CBD) 

The CBD is the only major international convention that assigns ownership of 
biodiversity to indigenous communities and individuals and asserts their right to 
protect this knowledge. 

Article 8 (j): State Parties required to "respect, preserve and maintain knowledge, 
innovations and practices of indigenous and local communities embodying traditional 
lifestyles relevant for the conservation and sustainable use of biological diversity and 
promote the wider application with the approval and involvement of the holders of 
such knowledge, innovations and practices and encourage the equitable sharing of the 
benefits arising from the utilisation of such knowledge, innovations and practices." 

Article 18.4: Contracting Parties should "encourage and develop models of co- 
operation for the development and use of technologies, including traditional & 
indigenous technologies." 



The CBD competes for influence with the far more powerful TRIPS. 

TRIPS is now the key international agreement promoting the harmonisation of 
national IPR regimes. Covers four types of intellectual property rights: 

1. Patents 

2. geographical indications 

3. undisclosed information (trade secrets) 

4. trademarks 

♦ TRIPS makes no reference to the protection of traditional knowledge* Does 
not acknowledge or distinguish between indigenous, community-based knowledge 
and that of industry 

♦ TRIPS does not require adoption of UPOV standards, but rather provision "for the 
protection of plant varieties either by patents or by an effective sui generis system 
or by any combination thereof." (Art. 27(3)(b) 



The debate over ownership of biodiversity and particularly over medicinal plant 
and the knowledge associated with it is by no means new. 

In Africa, the 1977 Agreement "Copyright and the Cultural Heritage" far predated 
any discussions through GATT and subsequently TRIPS on such issues. 

In India a 1988 agreement with the US to establish a plant gene bank caused 
controversy when India did not secure control over the use of national genetic 
resources. 

Further more, the issue of harmonising international IP legislation has posed 
challenges for many countries which have prevented patents on what are deemed 
to be products essential to the national interest. 

It is against the climate of existing national concern about sovereignty over 
domestic biological and cultural resources that the debate over TRIPS has 
occurred. 




African Intellectual Property Organization (OAPI), Bangui, March 2, 1977. 
Annex VII of the Agreement, "Copyright and the Cultural Heritage," Article 8 

"Folkiore belongs, in the first instance, to the cultural heritage." 

"Folklore" is defined for these purposes to mean "literary, artistic or scientific works 
as a whole created by the national ethnic communities of the member States, which 
are passed from generation to generation and which constitute one of the basic 
elements of the African cultural heritage. 

Article 46: "Folklore" includes "scientific knowledge and works: practices and 
products of medicine and the pharmacopoeia, and theoretical and practical 
attainments in the fields of the natural sciences." 

Article 8(5): Proceeds from royalties deriving from exploitation of these works "shall 
be used for cultural and social purposes. The conditions under which such royalties 
are shared shall be fixed in a rule to be promulgated by the competent national 
authority." 

Article 45: In addition to folklore "ethnographic material, such as.. .products of 
pharmacopoeia, traditional medicine and psychotherapy" shall be considered "as 
belonging to the cultural heritage of the nation". 

Article 50: It shall be forbidden to unlawfully denature, destroy, export, sell, alienate 
or transfer, in whole or in part, any of the constituent elements of the cultural heritage. 

Article 74: Any person who knowingly violates the provisions of Article 50 is liable 
to imprisonment of from one month to two years, plus a fine, without prejudice to 
damages. 
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However, in the absence of strong national IP legislation and vigorous 
implementation the existence of such agreements does little to protect countries from 
exploitation of their medicinal resources and knowledge. 

Cameroon is a case in point. 

CAMEROON: Regulation ofbioprospecting is multisectoral: 

1. Foreign collectors must obtain a research permit from the Ministry of Scientific and 
Technical Research (MINRST), before removing samples of resources. 

Removal of small quantities of flora, without charge, is authorised. 
Permits are negotiated on an individual basis. 

No set formula for amount and type of material to be exported for research purposes. 

2. Ministry of Environment and Forestry (MINEF), authorised to issue commercial 
exploitation permits for large-scale extraction of genetic resources for commercial 
purposes. 

MINEF negotiates an export duty with the buyer, using market prices as a guide to set 
the duty. 

> Neither procedure preserves Cameroon's rights to its genetic resources, or ensures 
return of a fair percentage of the resources' value. 

> No mechanism to enforce mandatory value-added processing in-country, nor to 
negotiate supply contracts, royalties, or ensure sustainable harvesting. 

> Forestry Code - potential impact on bioprospecting. Gives local communities the 
right to establish community forest reserves with sovereignty over the use of 
those resources. Communities could become directly involved in setting terms 
for access to and use of genetic resources. 

> Cameroon intellectual property laws protect patents (including pharmaceutical 
patents), trademarks, copyright and "cultural patrimony"- including indigenous 
medical treatments. 

> Protection would be limited only to Cameroon. 

> New inventions, based on minor variations on traditional knowledge would be 
eligible for patent protection in industrialised countries. 

> Has made no attempt to develop its own capacity to prepare medicinal plant 
extracts for sale on the world market, nor to link this trade to conservation and 
local community development. 

> Has obtained only a fraction of benefits from medicinal plant trade. 

> Example: prunus africana. Bark has important anti-cancer properties. Used in 
treatment of Benign Prostatic Hypertrophy (BPH). 



> Being debarked illegally - causes the tree to die, threatening extinction of the 
species. 

> A French company is the sole holder of a commercial exploitation permit to 
collect and export the bark to the European market. 

> The European market was estimated at $150 million in 1992. 

> None of the profits are repatriated to Cameroon, whose citizens are paid only for 
the collection of the bark. 



INDIA 



❖ From 1994, Indian Govt did not succeed in repeated attempts to revise 1970 
Patent Act to come into line with TRIPS. 

❖ Efforts to do so resulted in riots on streets. Half a million farmers demonstrating. 

❖ Late 1999 succeeded in amending it in accord with TRIPS and removing 
protection for important medicines from patent control. 

❖ Activist groups are now calling for 2005 deadline for coming into line with TRIPS 
to allow time for full debate and resolution of all of the issues involved. 

TURMERIC 

❖ The Centre for Scientific and Industrial Research of India filed a re-examination 
request with the US Patent and Trademark Office, seeking revocation of a 1994 
patent issued to the University of Mississippi. 

❖ Patent, 5,401 ,504, claimed the use of turmeric for promoting wound healing. 

<^ India argued that turmeric is a well known traditional medicine used in India, and 
written about by Indian researchers as early as the 1950s. 

❖ India secured a revocation of the patent. 

❖ India is now recording on a set of CD Roms all of the national medicinal plant 
knowledge. This will be distributed to patent offices world-wide to provide a data 
base of prior art on Indian traditional medicinal knowledge. 



India is also pursuing a comprehensive legal strategy to seek revocation on non- 
Indian patents on Indian life forms. 



Social & economic costs 
of changes in IP legislation 

By requiring patents to be applied to pharmaceuticals, it is being argued that TRIPS 
will have the effect of pricing common drugs out of the reach of most people in poor 
countries. If herbal medicines are patented - either domestically or internationally - 
the medicines used as the first and last resort for healthcare by the poor will also 
become unafTordable. Some examples illustrate the point. 

❖ 200 % increase in cost of medicines after the 1979 introduction of pharmaceutical 
product patents in Italy. 

❖ Welfare loss to Argentina, Brazil, India, Mexico, Korea, and Taiwan) would 
amount to a minimum of US$3.5 billion and a maximum of US$10.8 billion. 
Income gains by foreign patent owners would be between US$2.1 billion and 
US$14.4 billion. (World Bank) 

❖ 'National health disaster* anticipated by the Indian Drug Manufacturers' 
Association from implementation of TRIPs in India, 

❖ 30% of Indian population can afford modem medicines. 

❖ Comparisons of prices of drugs between India and countries where patent 
protection exists: up to 41 times costlier in countries with patent protection. 

❖ Drug prices in Malaysia, where patent protection exists, 20% to 760% higher 
than in India. Profit-maximising behaviour based on 'what the market can bear*. 



SOUTH AFRICA & ATOS DRUGS 

> In 1998, President Nelson Mandela signed into a law a measure that would allow 
South African firms to manufacture low-cost generic versions of the high-price 
anti-AIDS drugs produced and sold by major Western drug companies. 

> Transnational corporations are working to block the law in South African courts. 
Sought and secured White House support. White House has threatened South 
Africa with sanctions, V-P Ai Gore has pressured South Africa to repeal this law. 

> April 30, 1999, the US Trade Representative placed South Africa on its "watch 
list" for unfair trade practices, citing Pretoria for its attempt to abrogate patent 
rights. 

> Under international trade rules, a country can engage in such "compulsory 
licensing" to combat a national emergency. 

> 22.5 million people living with AIDS in sub-Sahara Africa. 

> The law also would permit the country to buy drugs when they are found to be 
cheaper in other nations and import them to South Africa- 
parallel importing. 

> Sept. 1999, UNAIDS Exec. Dir. Peter Piot: health care gap between rich and poor 
countries becoming "morally reprehensible". Called for investigation of 
"mechanisms such as compulsory licensing, transfer of technology, parallel import 
of drugs and joint procurement by several countries." 

> "Very few Africans - who spend an average of 10 dollars a year on health care - 
can afford life-prolonging and pain-reducing drugs made in the West, and which 
cost about 12,000 dollars a year per person." (Plenary presentation to ICASA 
Conference, Lusaka, Sept. 1999.) 

> US manufacturers of AIDS suppressants have blocked Brazil from exporting a 
product to other countries because of patent rights. Brazil has been able to produce 
an equivalent of AZT (Zidovudine), which limits mother-to-child transmission, 
for a 100th of the current costs. "What is more important patent rights or 
patients' rights?" Zimbabwean Health Minister, Dr. T. Stamps. 

(ICASA Conference, Sept, 9, 1999) 



Some IPR Models for the protection of traditional knowledge. 

1. Changing IPR law: Certificates of origin. (Sociedad Peruana de Derecho 
Ambiental 

Patent applications based on use of genetic resources and/or traditional knowledge 
should require: 

(i) a sworn statement as to the genetic resources and associated knowledge, 
innovations and practices of indigenous peoples and local communities 
utilised, directly or indirectly, in the research and development of the 
subject matter of the IPR application; ' 

(ii) evidence of prior informed consent of the country of origin and/or 
indigenous or local community, as appropriate; 

(iii) international standardisation of these conditions through an international 
certification system. 

Countries providing resources and/or traditional knowledge to issue certificates 
indicating that all obligations to the country and indigenous people/local community 
had been fulfilled e.g. prior informed consent, equitable benefit sharing, etc. Patent 
applications would include these certificates. Without them, they would automatically 
be rejected. 

2. Transforming traditional knowledge into trade secrets. (IAD-supported project, 
Ecuador). 

> Knowledge from communities wishing to participate in the project to be 
catalogued and deposited in a restricted access database. Each community will 
have its own file in the database. 

> Checks will be made to see whether each entry is not already in the public domain 
and whether other communities have the same knowledge. 

> To avoid the danger of a price war from competition among communities, there 
would be a cartel developed among those communities sharing a trade secret. 

> The trade secret can then be negotiated in a Material Transfer Agreement with the 
benefits shared between the government and the cartel members. 



3. Local innovations databases. 



Society for Research and Initiatives for Sustainable Technologies and 
Institutions (SRISTI), India, has developed databases of traditional knowledge and 
innovations in close collaboration with local community members. 

❖ Advocates a global registration system of local innovations. Individual and 
collective innovators would receive acknowledgement and financial rewards for 
commercial applications of their knowledge, innovations and practices. 

❖ Links would be built between small investors, entrepreneurs and innovators for 
mutual financial benefits. 

❖ Individuals or communities could seek IPR protection in such forms as inventors 

certificates and petty patents. (The intellectual property law of Kenya was 
amended in 1989 to provide for a petty patent for traditional medicinal 
knowledge,) 

❖ All national patent offices should be able to access local innovation databases 
when carrying out prior art searches and examinations. 



The World Conservation Union (lUCN) recommends: 

• Governments should improve public access to patent databases by such means as 
publishing patent texts on the Internet 

• The development of local knowledge registers that patent examiners could access 
so as to ensure that traditional knowledge is not pirated. These should be bottom- 
up participatory programmes. 

• Ownership of these registers should not be claimed, since this would be an 
infringement of the rights of the knowledge providers. 

• Recognition and protection by States of the traditional knowledge of these 
communities, and traditional modes of resource use regulation and dispute 
resolution under customary law. 

• Ensuring the consent and involvement of these communities in the wider use of 
their knowledge and practices. 

• Mandating a series of equitable benefit-sharing measures. 

• Exclude plants and animals from patentability until the environmental and social 
impacts of allowing such patents can be assessed; 

• Require more exacting standards of novelty or inventive step so that the failure of 

IPR law to adequately protect traditional knowledge is not compounded by the 
ability of others to hold patents for inventions closely derived from such 
knowledge; 

• Apply an interpretation of prior art that includes public domain knowledge in any 
part of the world whether published or not. 

• Exclude from patentability existing traditional/indigenous knowledge (in current 
or translated forms), and essentially derived products and processes from such 
knowledge; 

• Develop sui generis legislation for protection of folklore based on an 
understanding of 'folklore' as inclusive of folk knowledge/practices/ expressions 
of art, craft, music, scientific belief, religious belief, architecture, agriculture, 
medicine, and conservation of natural resources; 

• Communities should have the right to define the terms by which they control 
access and require benefit-sharing - these terms should be transparent. 
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Examples where controversy has arisen over exploitation and patenting of indigenous 
medical knowledge. 

International Cooperative Biodiversity Groups (ICBG) - Maya. 

❖ Tlie Contract: U.S. Government (National Institutes of Health) initiative to 
identify, patent, and commercialize Mayan icnowledge and biological materials - 
at least in part - through a private biopharmaceutical enterprise. 

❖ University of Georgia (UGA) has been contracted to develop a project 
relationship with Mexican officials and Mayan communities that will make the 
extraction and privatization of some of their knowledge/resources mutually 
acceptable. 

❖ UGA offered the experience and acceptance necessary to obtain the cooperation 
of Mexican and Mayan authorities. 

❖ Majority Opposition: The ICBG in 2nd year - still faces serious local opposition. 
24 local organizations in Chiapas have come out in opposition. 

❖ Minority local support: According to ICBG-Maya a few local communities 
appear to have accepted the project. No consensus among the peoples of Chiapas 
that the project should proceed. Project organizers, say they need more time to 
convince people. They seem unclear as to when those who are sought for their 
Prior Informed Consent (PIC) have the right to declare NIC - No Intention of 
Consenting. 

❖ 'Common* Knowledge: Who constitutes 'no' or 'yes' ? UGA will begin collecting 
even if only some of the communities agree. 

❖ Outside Influences: Chiapas has sparked the inevitable debate as to whether local 
communities are being manipulated by outside interests. The ICBG project 
partners have made this accusation. The Consejo has accused the ICBG project of 
being dominated by outsiders. 

<^ RAFI (Rural Advancement Foundation International): In the absence of 
effective protocols and regulatory procedures, neither national governments nor 
intergovernmental treaties can guarantee the integrity of any bioprospecting 
contract. 

❖ RAFI considers that unless, and until functioning mechanisms are in place, all 
bioprospecting agreements jeopardize the right and interests of local communities. 

❖ RAFI does not believe that there exists any adequate mechanism including the 
CBD capable of safeguarding the rights and interests of local communities. RAFI 
regards all bioprospecting agreements to be biopiracy. 



THE KANI & A HERBAL PATENT 

Tropical Gardens Botanical Research Institute (TGBRI), Trivandrum, India holds 
patent on Trichopus zeylanicus. 'Jeevani* is the local term. 

Jeevani's proerties: 

❖ Immunomodulator 

❖ Hepato-protective 

❖ Aphrodisiac 

Indigenous knowledge of the plant resides with the Kani tribe in the Western Ghat 
forests. 

TGBRI has commitment to share royalties with the Kani. TGBRI is sole patent 
holder. 

7 year license to Arya Vaidya Pharmacy which produces herbal extracts from Jeevani. 
Difficulties: 

1 . Kani Trust has to negotiate with State Govt for transfer of fiinds 

2. Kerala Forest Dept seeking share of royalites & licence fee. 

3. Kani don't hold title to their customary land - Forest Dept. preventing them from 
harvesting Jeevani. 

4. High return on Jeevani plants resulting in over-harvesting by immigrant workers 
drawn to this source of income. 



OTHER HERBAL EXAMPLES 

1 . Phyllanthus amarus - Ayurvedic treatment for jaundice. U.S. patent for use 
with Hepatitis B. 

2. Piper nigrum. Ayurvedic treatment for vitiligo ( a skin pigmentation disorder). 
UK patent for application of a molecule from piper nigrup for use in treatment 
of vitiligo. 

3. Shaman Pharmaceuticals: AIDS diarrhea herbal drug. Contrct for benefit 
sharing with source of origin of the information. 




FUTURE 

1 . Debate over patenting will hinge much on what constitutes prior informed 
consent. How to determine who represents a community, what represents full 
consent. 

2. State vs. Community ownership of indigenous knowledge. Should states get 
royalties from knowledge that originates from communities within those 
states. Or should royalties go direct to the traditional knowledge holders? 

3. Disputes over patents on herbal products - impact on local herbal use and 
developing country exports of herbals. (World Bank: $3 trillion herbal market 
by mid 21^^ century) 

4. More examples of the S. African AIDS drugs type - & with herbals. "Patent 
rights V. Patients* rights". 

5. Restrictions on collaborative research (e.g. India's Biodiversity research 
approval committee now requires Central Govt approval for all collaborative 
research pertaining to indigenous knowledge) 

6. Southern (Eastern? e.g. ASEAN) alliance to combat prejudicial aspects of 
TRIPS. 
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Definition of Prodrug 

Prodrug: A precursor (forerunner) of a drug. A prodrug must undergo chemical, 
conversion by metabolic processes before becoming an active pharmacological 
agent. For example, sulfasalazine is a prodrug. It is not active in its ingested form. 
It has to be broken down by bacteria in the colon into two products - 5- 
aminosalicylic acid (5ASA) and sulfapyridine - before becoming active as a drug. 



Search Ail of MedicineNet For: 



[Pr odru g 



search help 



Printer-Friendly Format | Email to a Friend ( "^^'n™ Healtt^^ addres^. 



E -Related Articles: 



From the Doctors at MedicineNet.com 




MM 




fading I9j^ 
OurPbctbr^: 



bitolterol mesylate. Tornalate - 

SourceiMedicineNet 
famciclovir. Famvir - 
Source.MedidneNet 

valacyclovir. Valtrex - 

Source:MedjcineNet 

sulfasalazine. Azulfidine - 
Emphasizes the medication 
sulfasalazine (Azulfidine), a drug 
used for the treatment of 
ulcerative colitis, Crohn's disease, 
rheumatoid arthritis, or ankylosing 
spondylitis. Source.MedidneNet 




Latest n/ieciical: 
Newis: 



■ Don't Let Ear Pain Spoil Summer 
Fun 

■ Homeopathy; Natural Approach or 
All a Fake? 

■ Health Hiohlights: July 30. 2006 

■ Nut-Allergic Kids: Nut Mix-up 
Common 

■ Warm Watermelon More 
Nutritious 

■ Arthritis Patients Need to Get 
Moving 

• Summer Sports Without the 
Sprains 




Practica 




Brows 
Topics 



Allergies 
Alzheimer 
Arthritis 
Asthma 
Blood Pre 



ittp ://www.niedternisxom/script/main/art.asp?articlekey ==23 992 



08/01/2006 



f 



rodrug definition - Medical Dictionary definitions of popular medical terms 



Page 2 of 3 




Google 



Search 
leNet 









■ Health Tip: Controllina Your 




Child's Narcolepsy 




■ Health Tio: Recoanize 




Anaphylactic Shock 




■ Mmnesia oiuoy oneus i-iyni on 




Memory 



Learn more 

advertisiement 



advertisement 




Featur 

> Health 
Two 

TOWflAX* V Saf^U 

^mase^tim . Relief 

RolMylpSee 

advertisemerii 



Children's Health Depression Diabetes 

Ith Pregnancy Sexual Health ^ Skin iTieauty 

■Info Cancer Support Network Could you have ADHD Epilepsy Assessment 

hERD Pain Relief Save on Your Rx Sensitive Skin Quiz 



Lttp://www.medterms.com/script/main/art.asp?articlekey==23992 



08/01/2006 



rodrug definition - Medical Dictionary definitions of popular medical terms Page 3 of 3 

3 . D 

News & Views | Diseases & Conditions j Symptoms & Sions | Procedures & Tests | {dedications | M^dlggj pi'^tipn^ry 



Health A to Z lists: 
Popular health centers: 
Publications: 
MedicineNet-com: 



Aileraies | Arthritis | Cancer | Diabetes | Digestion i Heaithv Kids I Heart I Men's Heaith \ Mental Health 1 Women*s Heal 
ePublications (PDFs) | XML News via RSS | Audio Newsie tters & Podcasts | Em^ll NeWSlgttgrg 

About Us I Privacy Policy | Help | Search | Site Mao | WebMPg) I Medscaoe® 1 eMedictne® I eMedicineHealth® I onheaJ 



©1996-2006 MediclneNet, Inc. All riglits reserved. Notices and Leoal Disclaimer. 

Information on this web site is provided for informational purposes only and Is not a substitute for professional medical a 
should not use the information on this web site for diagnosing or treating a medical or health condition. You should caref 
product paclcaging. If you have or suspect you have a medical problem, promptly contact your professional healthcare pr 

statements and information regarding dietary supplements have not been evaluated or approved by the Food and Drug A 
Please consult your healthcare provider before beginning any course of supplementation or treatment. 



ttp://www.medterms.coni/script/main/art.asp?articlekey=23992 



08/01/2006 



itrez PubMed 




in 



Page 1 of 1 



PubtOed 



A siervke of tbe 'Madonal Libi <iiy of Medicixie 
aifid die Natkmd Institules of Health 



All Databases 



PubMed 



Nucleotide 



Protein Genome 



My NCBI SI 

[Sign In] [Register! 



Structure 



OMIM PMC 



Journals 



Books 



Search [PubMed ' H for[ 



Limits Preview/Index History Clipboard Details 



display 



AbstractPlus 



i 

All: 1 Review: 0 



IB Show | 20 iH i Sortby l^ j Sendto IM 



1: 3 Control Release. 2002 Feb 19;79(l-3):113-22. 



IE L S E V i E Rl Links 



FULL^TEXT ARTICLE 



I i Percutaneous penetration and skin metabolism of ethylsalicyiate- 
* I containing agent, TU-2100: in-vitro and in-vivo evaluation In guinea 

I 
I 
I 
I 
I 
I 
I 
I 

r 
I 
I 
I 



Sintov AC , Behar-Canetti C , Friedman Tamarl<in P . 

Ben Gurion University of the Negev, The Institutes for Applied Research, 84105, 
Beer Sheva, Israel, asintov@bgumail.bgu.ac.il 

The aim of this study was to investigate the percutaneous penetration 
and dermal metabolism of a new potential anti-acne prodrug— TU-2100 
[bis(o-carboxyphenyl ethyl ester)nonanedioate] in guinea pigs. The 
fluxes of this agent through excised skin after applications of TU-2100 
gels at 3 and 10% concentrations were similar. However, after 24 h 
from the time of drug application, the total amounts of permeated TU- 
2100 into the skin compartment and through the skin into the receiver 
were 271.7 (+/-30.7 S.E.) microg/cm(2) from the 3% gel and 779.4.0 
(+/-98.5 S.E.) microg/cm(2) from the 10% gel, demonstrating a 
relatively high skin accumulation. Higher degradation of TU-2100 to 
ethylsalicylate occurred after application of drug at 10% concentration 
than after the application of 3% gel. In contrast, the fraction of 
permeated drug metabolized was twofold higher after the 3% gel 
application than after the 10% gel (F(m)=20 vs. 10.5 mole %). Since F 
(m) is reversibly related to the total permeating drug, the obtained 
values actually reflect the significant difference in TU-2100 permeation 
from the 3% (271.7 microg) and the 10% (779.4 microg) gels. An in 
vivo— in vitro comparison revealed similar drug accumulations in the 
skin after application of both 3 and 10% gels, however, skin 
metabolism was found to be significantly higher in vivo than in vitro. 

PMID: 11853923 [Publ^ed - indexed for MEDLINE] 
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A quantitative assessment of protoporphyrin IX metabolism and 
phototoxicity in human sicin following dose-controlled delivery of the 
prodrugs 5-aminoiaevulinic acid and 5-aminolaevulinic acid-n- 
pentyiester. 

Gerscher S , Conneiiy IP . Beljersbercpen Van Henecpouwen GM, 
MacRobert AJ , Watt P , Rhodes LE . 

Dermatology Unit, Department of Medicine, University of Liverpool, Liverpool, 
U.K. 



BACKGROUND: Topical 5-aminolaevulinic acid (ALA) is widely used in 
photodynamic therapy (PDT) to generate protoporphyrin IX (PpIX) in 
the skin. However, other prodrugs may be more effective. 
OBJECTIVES: The pharmacokinetics of ALA- and ALA-n-pentyiester- 
Induced PpIX, together with the phototoxicity after PDT, were 
compared in human sl<ln in vivo, using Iontophoresis as a quantitative 
drug delivery system. METHODS: A series of six Increasing doses of 
equimolar prodrug solutions was lontophoresed into normal skin of the 
upper inner arms of 20 healthy subjects. The kinetics of PpIX 
metabolism In skin (n = 4) and the response to light exposure, 
performed at 4.5 h (n = 6) and 6 h (n = 10) after application, were 
assessed by skin surface PpIX fluorescence and postlrradlatlon 
erythema. RESULTS: ALA and ALA-n-pentylester showed a linear 
correlation between logarithm of dose and PpIX fluorescence (P < 
0.005), and logarithm of dose and skin phototoxicity with irradiation at 
4.5 h (P < 0.001 and P < 0.005, respectively) and 6 h (P < 0.05 and P 
< 0.0001, respectively) after Iontophoresis. Higher phototoxicity was 
observed with ALA-n-pentylester than with ALA when sites were 
irradiated at 6 h, as indicated by the significantly lower theoretical 
threshold dose for erythema (P < 0.05) and the shift of the PpIX 
fluorescence/phototoxicity curve towards greater skin erythema at 
equal PpIX fluorescence levels. Depth of PpIX fluorescence In skin, as 
determined by fluorescence microscopy, was similar for both prodrugs, 
but a more homogeneous distribution of PpIX was seen with the more 
lipophilic ALA-n-pentylester. CONCLUSIONS: The observed greater 
phototoxicity of ALA-n-pentylester relative to ALA may be attributable 
to a more favourable PpIX localization in tissue and/or greater intrinsic 
toxicity. 
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Designing for topical delivery: Prodrugs can make the difference 

Kenneth B. Sloan *, Scott Wasdo 

Department of Medicinal Chemistry, P.O. Box 100485, University of Florida, Gainesville, 
Florida 32610 

email: Kenneth B. Sloan ( sloan@cop.ufi.edu) 

*Correspondence to Kenneth B. Sloan, Department of Medicinal Chemistry, P.O. Box 100485, 
University of Florida, Gainesville, FL 32610. 



water solubility • lipid solubility • transformed Potts-Guy 



Keywords 

prodrugs • diffusion cell experiments 
equation • series/parallel equation 

Abstract 

It has been shown for homologous series of prodrugs that those members who were the more 
water soluble ones gave the greatest enhancement in topical delivery of the parent drug and 
not the more lipophilic ones. However, until recently models for topical delivery and equations 
to predict topical delivery focused only on lipid solubility. (S^|p,p) or partition coefficient 

(Kqqj.^q) and molecular volume (or molecular weight, MW) as parameters. Now several 

equations (transformed Potts-Guy or Series/Parallel) have been developed which include 
aqueous solubility (S^q) as a parameter for predicting flux through skin. Experimental fluxes, 

solubilities, and MW from seven series of prodrugs have been fit to the transformed Potts-Guy 
equation to give coefficients for log solubility in isopropyl myristate (log Sjp,^) and log solubility 

in water (log S^q) (0.53 and 0.47, respectively) which show, for parent drugs delivered by 

prodrugs from IPM in vitro through hairless mouse skin, that water solubility is almost as 
important as lipid solubility. When the transformed Potts-Guy equation was fit to data for the 
delivery of NSAID from mineral oil (MO) in vivo through human skin, the coefficients were 0.72 
log Sj^Q and 0.28 log S^q. When the transformed Potts-Guy equation was fit to data for the 
delivery of their parent drugs by three series of prodrugs from water in vitro through hairless 
mouse skin the coefficients were 0.66 log S^p^ and 0.34 log S^q. Numerous recent examples 

are also given where more water-soluble members of homologous series of prodrugs give 
higher flux values from water vehicles in vitro through human skin than the more lipid soluble 
ones. © 2003 Wiley Periodicals, Inc. Med Res Rev, 23 No. 6, 763-793, 2003 
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Definition of Cosmeceutlcal 

Cosmeceutical: A cosmetic product claimed to have medicinal or drug-like 
benefits. Cosmeceutical products are marketed as cosmetics, but reputedly 
contain biologically active ingredients. Examples include anti-wrinkle skin creams 
with ingredients such as alpha lipoic acid and dimethylaminoethanol and creams 
containing "cellular replenishment semm" that supposedly have "antiaging 
properties." 

The term "cosmeceutical" was created in 1990s from cosm(etic) + (pharma) 
ceutic. The cosmetic industry uses the term but the US Food and Drug 
Administration does not recognize the term. While drugs are sjjbject to a review 
and approval process by FDA, cosmetics are not. If a product has drug properties, 
it must be approved as a drug. But cosmeceutics skirt this review and approval 
process. 
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This is a blend of cosmetic and pharmaceutical which has appeared 
only in the nineties. It's a well-known term in the pharmaceutical 
business, which is still most commonly encountered in the USA, but is 
now increasingly being used elsewhere, and which is moving into more 
general contexts. It refers to a product which is marketed as a cosmetic, 
but which contains biologically active ingredients that have an effect on 
the user. Examples are anti-wrinkle creams, baldness treatments, 
moisturisers and sunscreens. They are causing problems world-wide for 
regulatory authorities, such as the American Food and Drugs 
Administration, which must decide when a product crosses the Hne 
between being merely a cosmetic and becoming a drug, the latter 
having much more stringent controls on its development, testing and 
supply. Much seems to depend on the labelling of the product: one 
describing itself as a deodorant would probably be classed as a 
cosmetic, whereas one labelled as an antiperspirant might well be 
classified as a drug because it claims to close the pores of the skin. 

More prescription drugs are being sold across the counter; some may 
soon become "cosmeceuticals" or "nutriceuticals''— active chemicals sold 
as cosmetics or food. 

[Economisty Apr 1995] 

Photodamage, the deterioration of skin due to sun exposure and aging, 
is the biggest market segment for cosmeceuticals, 

[The Scientist, Jan 1998] 
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Edited by 
Kathleen Parfitt 
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Published by the Pharmaceutical Press 

1 Lambeth High Street, London SEI 7JN,..UK 

First edition of Martindale: The Extra Pharmacopoeia was published in 1883. 
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^p^IIosis. p.367 
^ gfe^omycosis, p.367 
.C^ias's. p.367 
l<^^rnoblastomycosls, p.368 
^CoOTdloldomycosis, p.368 
^^tococcosis. p.368 
fCemiatophytoses. p.369 
^idocarditis. p.369 

g^^riNfections, p.369 

ft^plasmosis. p.369 

;tefecnons In immunocompromised patients, p.369 

' t^ormycosts, p.369 
,J^etoma, p.369 
Jfs^lnfections. p.369 

" occidioidomycosis. p,369 
filtis. p.370 
^^tyriasis versicolor, p.370 
;^|r©umocystis carinii pneumonia, p.370 
' firotothecosis, p.370 
J|Jspiratory-tract infections. p.37l 
ISfon infections, p.37 1 
fSporatrichosis. p.37 1 
■^Hnea. p.372 

'C 

^Rus chapter describes those drugs that are used 
ptainly in the treatment and prophylaxis of fungal 
,^ections (mycoses). They include the allylamines 
"(naftifine and terbinafine), several polyene antibiot- 
amphotericin and nystatin), other an- 
^ ^^^^ antibiotics (for example griseofulvin), azole 
^|«ivatives, including imidazoles (such as ketocona- 
triazoles (such as fluconazole and itraco- 
{p^ole), and a number of other compounds among 
;|them amorolfine, ciclopirox olamine, flucytosine, 
^^haloprogin, tolnaftate, and undecenoic acid and its 



e^pke of Antifungal 

' "ilBPg^ ^ classified as either yeasts or moulds 
, appearance and means of growth. 

'^:lXf?st-like fungi involved in infections include Can- 
^ "^' 'IMfl spp., Blastomyces dermatiiidis, Coccidioides 
'unmitis, Histoplasma capsulatum, Sporothrix 
2^.: ^^enckih and the infective agents of chromoblasto- 
Wcosis. Examples of pathogenic moulds include 
Wi Aspergillus spp., the dermatophytes, and the Muco- 
fUes fungi. 
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^ ^"^^ ^® pathogens and can cause dis- 

;^e in any individual. Other fiingi such as Candida 
W-^^^ /'wewmocyjrfj carinii (once thought to 
" W ^ protozoan but now considered to be a fimgus) 
Y pathogenicity and require an alteration in 

_ |he,nonnal defence mechanisms for disease to oc- 
' cur, such disease is called opportunistic. 

; 

\r Pungal infections may be classified as superficial, 
. affecting only the skin, hair, nails, or mucous mem- 
branes, or systemic, affecting the body as a whole; 
systemic infections tend to occur more frequently in 
J immunocompromised individuals such as those 
^^i^ AIDS. Fungal infections may also be described 
as local when they are restricted to one body area, as 
. nivasive when there is spread into the tissues, or as 
^ e^mlnated when the infection has spread from 
^ ,me pnmaiy site to other organs throughout the body. 

' ' antiftmgal treatment should be chosen after 

infecting organism has been identified but it is 
. . often necessary to start treatment before the patho- 
^ gen can be cultured and identified especially in im- 
munocompromised patients in whom infections are 
^^idly progressive. 

- choice of treatment for the important fungal dis- 



*4 



is described below. 



Aspergillosis 

Aspergillosis is an infection caused by fungi of the ge- 
nus Aspergillus, usually A,fumigatus although A. ^vmj 
and A. niger are also important species. Aspergillosis is 
usually acquired by inhalation and most commonly 
causes non-invasive disease of the respiratory tract. 
Other sites of infection include the eye following trau- 
ma or cataract surgery. Invasive disease of tissues adja- 
cent to the site of infection, for example spread from the 
paranasal sinus to the orbit, and dissemination to distant 
oigans may occur, predominantly in immunocompro- 
mised patients. In severely immunocompromised pa- 
tients aspergillosis usually presents as severe acute 
pneumonia. Other organs affected may include the 
heart (particularly damaged or prosthetic valves), kid- 
neys, bone, brain, liver, and skin. 
In general the response of invasive aspcigillosis to 
treatment is poor and early initiation of treatment is es- 
sential. Surgical excision may be necessary. High intra- 
venous doses of amphotericin remain the antifungal 
treatment of choice. However, the overall response 
rate to conventional amphotericin is reported to be only 
30 to 35%,3 although this may be improved by the use 
of liposomal amphotericin.''-^ Combination therapy 
with amphotericin and flucytosine has also been 
suggested' and may be useful in cerebral, meningeal, or 
endocardial infections.' However, itraconazole by 
mouth* is emetging as the main alternative to amphoter- 
icin. 

A number of approaches to reducing the incidence of 
aspergillosis in immunocompromised patients have 
been discussed, including chemoprophylaxis with ei- 
ther low-dose intravenous, intranasal, or nebulised am- 
photericin, or oral itraconazole'' or a combination of 
these." 

Non-invasive forms of aspergillosis include allergic 
bronchopulmonary aspergillosis, a hypersensitivity re- 
action io Aspergillus usually occurring in asthmatic pa- 
tients, and aspergilloma, a fungal mass or ball 
developing within the pulmonary cavity or paranasal si- 
nus. 

Allergic bronchopuhnonary aspergUIosis is usually 
treated with corticosteroids although oral iu^conazole 
may be a useful adjunct. The treatment of aspergilloma 
depends on the severity of symptoms, and includes con- 
servative management, antifungal therapy, or surgical 
resection. Oral itraconazole or intravenous amphoter- 
icin are once again the most effective drugs. Direct int- 
racavitary instillation of antifungals has also been 
advocated for patients at particularly high risk of com- 
plications. Inhaled amphotericin aerosol was reported 
to be poorly tolerated and of little value in preventing 
IJ^v^^ve^^ulmonary aspergillosis in granulocytopenic 

Chronic locally Invasive infections have been reported 
to respond to prolonged treaUnent with iu^conazole;*^ 
in this small smdy, itraconazole produced clinical im- 
provements but not mycological cure. 
Aspeigillosis of the eye, like other fungal eye infec- 
tions, is difficult to treat; antifungals are generally not 
well absorbed following topical application and infec- 
tions extending into the vitreous or anterior chamber re- 
quire subconjunctival, intra-ocular, and/or systemic 
treatment. Systemic treatment is necessary for ocular 
manifestations of disseminated disease. When systemic 
therapy is required intravenous amphotericin is usually 
given; an oral azole compound may be given for less 
severe infections. For superficial eye infections a 
number of antifungals have been applied topically, in- 
cluding natamycin. amphotericin, azole compounds, 
and silver sulphadiazine when they have been given 
alone or as an adjunct to systemic therapy. Suigical ex- 
cision of infected tissue may be necessary in severe in- 
fections. 

' f l^looT^cf .?f mycoses. WHO Drug 

tnj iyyi;5t 129—36. 

^' fwTjTse-l^"*"*'' antifungal drugs. Med Utt Drugs Ther 
^' wT'li (?iI^pM "25-33 '"''^''''^«5P«^8t^osis. J Infect 
4. Ringdin O. et al. Efficacy of amphotericin B encapsulated in 
liposomes (AmBisome) in the treatment of invasive funeal in- 



5. Chopra R, etaL Liposomal amphotericin B (AmBisome) in the 
treatment of fungaJ infecUons in neutropenic patients. 7 An/i- 
microb Chemother 1991; 28 (suppl B): 93-104. 

6. Mills W #/ aL Liposomal amphotericin B in the iieatmenl of 
fungal infections in neutropenic patients: a single-centre expe- 

«P»««*es in » '6 patients. Br J Haematol 1994; 

5o! 734—00. 

7. Saral R. Candida and aspergillus infections in immunocom- 
Ss?"?! overview. Rev Infect Dis 1991; 13: 

8. Deiining DW. et al. NIAID mycoses study group multicenter 

**^*^"Py invasive aspcigillosis. Am 
J Med 1994; 97: 135^. Correction, ibid.i 497. 

9. Beyer J. et ai Strategies in prevention of invasive pulmonary 
aspergillosis in immunosupprcssed or neutropenic patients 
Antmicrob Agents Chemother 1 994 ; 38: 9 1 1 - 1 7. 

10. CafTerkey MT. Chemoprophylaxis of invasive pulmonary as- 
pergillosis. 7 A/irimrcro^ Chemother 1994; 33: 917-24. 

1 1. Todeschini G, et al. Oral itraconazole plus nasal amphotericin 
B for prophylaxis of invasive aspeigillosis in patients with he- 

n»"financws- £»r J Clin Microbiol Infect Dis 
i^^yj; 12: 614-18. 

12. Kauffman CA. Quandary about treatment of aspergillomas 
persists. Lancet 1 996; 347: 1 640. 

13. Erjavec Z. « al. Tolerance and efficacy of amphotericin B in- 
halations for prevention of invasive pulmonary aspergillosis in 
haematological patients. Eur J Clin Microbiol Infect Dis 1997; 
10: 3d4~8. 

14. Caras WE, Pluss JL. Chronic necrotizing pulmonary asperaiU 
CnnV^'^mtnTl^^ itniconazole therapy. Mayo 

Blastomycosis 

Blastomycosis (not to be confused with South Ameri- 
can blastomycosis, see Paracoccidioidomycosis, be- 
low) is an infection caused by the fungus Blastomyces 
dermatitidis. Infection may be through the lungs and is 
usually followed by dissemination; the skin, skeleton, 
and genito-urinary system often becoming infected. 
Blastomycosis has been reported only rarely in patients 
with AIDS, but when it occurs it may be widely dissem- 
inated witii CNS involvement and a high mortality.^ 
Intravenous amphotericin, once the mainstay of treat- 
ment is reserved for severe cases, CNS disease, cases 
unresponsive to other treatment, and infections in im- 
munocompromised patients. Mild to moderate disease 
is treated witii an oral azole, usually itraconazole,^ flu- 
conazole,^ orketoconazole. Patients with AIDS may re- 
quire prolonged suppressive treatment, preferably with 
an oral azole, after a clinical response has been 
achieved.' 

1. Pappas PG, et al Blastomycosis in patients with the acquired 
immunodeficiency syndrome. Ann Intern Med 1992; U6: 
847-53. 

2. Dismukes WE. et al. Itraconazole therapy for blastomycosis 
and histoplasmosis. Am J Med 1 992: 93: 489-97. 

3. Pappas PG, etal Treatment of blastomycosis with fluconazole- 
a pilot study. Clin Infect Dis 1 995; 20: 267-7 1 . 
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Candidiasis 

Candida spp. are commensal fungi commonly found in 
the gastro-intestinal U^ct, mouth, and vagina; Uiey be- 
come pathogenic only when natural defence mecha- 
nisms fail. C albicans is the species most commonly 
associated with infection, although infecUons wiUi oUi- 
species notably C (Torulopsis) glabrata, C. krusei, 
C parapsilosis, and C tropicalis also occur. Predispos- 
ing factors for patfiogenic Candida infection include 
antibacterial tiierapy, skin trauma, debility, diabetes 
mellitus, pregnancy, and immunodeficiency; candidia- 
sis often occurs in patients with HIV infection. 
Candidiasis (or candidosis), the general temi for patho- 
genic infection witii Candida, spp. can be superficial, 
deep local invasive, or disseminated. 
Superficial candidiasis includes infection of the 
oropharynx, vagina, and skin. Oropharyngeal and vul- 
vovaginal infections are conunonly known as thrush 
Superficial infections can usually be treated topically 
witii an antifungal although tiie rare chronic mucocuta- 
neous candidiasis syndrome normally requires system- 
ic treatment. Antifungals used topically include 
amphotencin, nystatin, terbinafine. and the azole deriv- 
atives butoconazole, clotrimazole, econazole, isocona- 
zole, miconazole, terconazole, and tioconazole The 
choice of drug is determined by tiie availability of a 
suitable formulation for tiie site of infection as well as 
by toxicity and duration of treatment. 
For oropharyngeal infections, agents such as chlo- 
rhexidine and povidone-iodine may be useful. Crystal 
violet has also been used.'-^ but as well as being cosmet- 



|itd Administration 

y^le is an imidazole antifungal used topi- 
pperficial candidiasis (p.367), and in the 
5|ions pityriasis versicolor and dermato- 
|(pl371). It may also be used occasionally in 
'^^jht of the protozoal infection trichomo- 
;en. other drugs are contra-indicated (see 

'St 

pie is applied topically two or three times 
|Stb 4 weeks as a 1% cream, lotion, or so- 
giie treatment of fungal skin infections; a 
^^|:may be used in conjunction with the 
Solution and has been applied to prevent re- 
"^^6 1% solution is also used topically for 
^^'cxtema. Clotrimazole is given as pessa- 
'||age regimens of 100 mg for 6 days, 
S|3 days, or a single dose of 500 mg in the 
^^vulvovaginal candidiasis; similar doses 
^a 1, 2, or 10% vaginal cream. 
Jxlotrimazole 10 mg are dissolved in the 
iatment or prophylaxis of oral candidia- 
fbe administered five times daily for 14 
friazole has also been administered by 
^now been largely superseded by otiier 

^^ermatttis. Topical preparations coniaining 
jacK as clotrimazole, keioconazole, or micona- 
gether with hydrocortisone are used in the 
]|||borThoeic dermatitis (see p. 1076). 

tfisease. Oral clotrimazole has been 
jMe treatment of sickle-cell disease (p.703). 
*fe;Therapy with oral cloirimazole induces inhi- 
dantos channel and reduction of erythrocyte de- 
3twnts with sickle cell disease. / Clin Invest 
W4. 



_^61e Cream; Clotrimazole Pessaries; 
"~"le and Betamethasone Dipropionaie Cream; 
^; Clotrimazole Lotion; Clotrimazole Lozeng- 
^ical Solution; Clotrimazole Vaginal Tablets, 
s (details are given in Pan 3) 
i^anesten; Mycofugf; Myko Cordes; Pedikurol; 
^iCIonea; Gyne-Lotrimin; Hiderm; Lotremint: 
€lg.: Canestene; Gyno-Canestene; Canad.: 
^Merm; Myclo-Derm; Myclo-Gyne; Neo-Zol; 
'^J^''^^^^%o\\ Antimykt; Apocanda; Aru C; 
_^=lrP" Myco; Canesten; Canifug; Clotri OPT; 
^en; Contrafungint; cutistad; Dignotrimazol; 

Gyno-Canesten; Holfungin; Imazol'; 
jgin; Logomed Hautpilz-Salbe; Lokalicid; 
^^cofug; Mycohaug C; Myko Cordes; Myko- 
^Onymykent; Ovis Neu; Pedisafe; Radikal; 
;lt; Uromykol; IrL: Canesten; Ital: Antimi- 
jOrCanesten; Neth,: Canesten; Norw.: Can- 
S^iAfr.: Canalba; Candaspor; Candizole; 
Biaderm; Closcriptt; Covospor. Dynaspor; 
ppmisan; Mycoban; Normospor; Stiema- 
n: Canesten; Fungidermo; Ictan; Mi- 
jSjjeif.: Canesten; Cloirifermt; Switz.: 
clot-basant; cutistad; Eurosan- 
>IImazol; UK: Athletes Foot Cream; Can-' 
i;.Fungederm; Masnoderm; Myci! Gold; 
Mid; Gyne-Lotrimin; Lotrimin; Lotrimin 
Combination Pack; Prescription 

: Myko Cordes; Austral.: Hydrozole; 
: Lotriderm; Ger.: Baycuten; Canesten 
.,^4: Imazol comp; Loiricomb; Myko Cordes 
s^ltS^^™' Desamix Effe; Meclon; 
*^Ar>? Micoter; Clotrasone; Switz.: Ima- 
VK: Canesten HC; Lotriderm; VSA: Lot- 



Preparations 

Proprietary Preparations (details are given in Part 3) 
Aust: Pilzcin; Ger.: Pilzcin; Jpn: Pilzcin. 



l-dlhydro-5H-diben- 



Econazole Nitrate 



.^chloride (i983 p) 

:n'Se (riNNM). 
^^ie; 710674-S (croconazole). I-(|. 
x^]phenyl)vinyl)imidazole hydrochlo- 

J47.2. 
'(^cbnazote). 

^^iis an imidazole antifungal used 
.vM superficial cutaneous candidiasis, 
asis versicolor. 

azole antifungal in preg- 
" ' under Fluconazole, 



4?ing 

is ' 



^paration no longer actively marketed 



(2579-b) 

Econazole Nitrate (BANM, USAN, riNNM), 
C.C2470; Econazoll Nitras; 14827; SQ- 13050. (±)-l-[2,4- 
Dichloro-p-(4-chlorobenzyloxy)phenethyqimidazole nitrate. 
C|8H,5a3N20.HN03 = 444.7. 

CAS — 27220-47^9 (econazole): 24169-02-6 (econazole 
nitrate): 68797-31-9 ((±)-econazole nitrate). 
Pharmacopoeias. In Eur. (see p.vili) and US. 

A white or almost white, almost odourless, ciystalline pow- 
der. Veiy slightly soluble in water; soluble in methyl alcohol; 
slightly soluble in alcohol; sparingly soluble in chloroform 
and dichloromelhane; very slightly soluble to practically 
msoluble in ether. Protect from light. 

Adverse Effects and Precautions 

Local reactions including burning and irritation may 
occur when econazole nitrate is applied topically. 
Contact dermatitis has been reported rarely. 
For information about the use of econazole during 
pregnancy and lactation, see under Pregnancy in 
Fluconazole, Precautions, p.378. 

Porphyria. Econazole niu-ate has been associated with clini- 
cal exacerbations of porphyria and is considered unsafe in 
poiphyric patients.* 

1. Moore MR. McColl KEL. Porphyria: drug lists. Glasgow Por- 
phyna Research Unit, University of Glasgow. 1991. 

Antimicrobial Action 

Econazole is an imidazole antifungal with antimi- 
crobial activity similar to that of ketoconazole 

(p.383). 

Pharmacokinetics 

Absorption is not significant when econazole nitrate 
is applied to the skin or vagina. 

Uses and Administration 

Econazole is an imidazole antifungal used topically 
in the treatment of superficial candidiasis (see 
p.367) and in dermatophytosis and pityriasis versi- 
color (see Skin Infections, p. 37 1). 
Econazole nitrate is applied topically up to 3 times 
daily as a 1 % cream, lotion, powder, or solution in 
the treatment of fungal skin infections. Treatment is 
continued for 2 to 4 weeks. It is also used in the 
treatment of vaginal candidiasis as pessaries of 
150 mg once daily at bedtime for 3 consecutive 
nights; a single dose of 150 mg in a long-acting for- 
mulation has also been used. A 1% cream has been 
used for vulvovaginitis. It may also be applied to the 
male consort's genital area to prevent re-infection. 
Econazole nitrate has also been administered as eye 
or ear drops. 

Bacterial infections. Econazole nitrate 1% applied twice 
daily was effective in erosive interdigital bacterial infections 
when compared with placebo.' 

1. Kates SO, et al. The antibacterial efficacy of econazole nitrate 
S's^Ss"''' «oc web infections. J Am Acad Dermatol 1990; 

Preparations 

BP 1998: Econazole Cream; Econazole Pessaries. 
Proprietary Preparations (details are given in Part 3) 
Aust.: Gyno-Pevaryl; Pevalip; Pevaryl; Austral.: Dermazole- 
Ecostann; Pevaiyl; Belg.: Gyno-Pevaryl; Pevaryl: Canad.: Ecos- 
tatin; Fr.: Demiazol; Furazanol; Gyno-Pevaryl; Pevaryl- Ger • 
Epi-Pevaryl; Epi-Pevaryl Pv; Gyno-Pevaryl; Irl.: Ecostatin- 
Gyno-Pevaryl; Pevaryl; ItaU Amicei; Biodermint: Chcmionazo^ 
lo; Dermazolt: Eccclium; Eco Mi; Ecodergint; Ecorex; Ifenec; 



Eberconazole {iS27i-n) 

Eberconazole (r\NN). 
WAS-2 1 60. {±y I -(2.4-Djchloro- 1 0. 
zo[o,<f|cydohepten-5-yl)lmidazole. 
C,9H,4Cl2N2 = 329.2. 
CAS— 128326-82^9. 

EbeFConazole is an imidazole antifungal under investigation 
for the topical treatment of superficial fungal skin infections. 



Budosamide/Fenticonazole Nitrate 377 

Micogin; Micos; Micostenf; Pargin; Pevaryl; Polinazolo; Skilart; 
Neth.: Pevaiyl; Norw.: Pevaryl; S.Afr.: Gyno-Pevaryl; Pevaryl 
Spain: Ecotam; Etramon; fiyno-Pevaryl; Micoespec: Micoseptil 
Pevaryl; Swed.: Pevaryl; Swift.; Gyno-Pevaryl; Pevaiyl; UK: 
Ecostatin; Gyno-Pevaryl; Pevaryl; USA: Spectazole. 
Multi-ingredient: Aust.: Pevaryl; Pevisone; Belg.: Pevisone; 
Fr: Pevisone; Ger.: Epi-Pevaryl Heilpaste; Epipevisone:/toi: Pe- 
visone; Norw.: Pevisone; S.Afr,: Pevisone; Swed.: Pevisone 
SwUz.: Pevisone: UK: Econacoit; Pevaryl TC. 



Enilconazole (i269a-t} 

Enilconazole (BAN, USAN. rINN). 

R-23979. (±)- 1 -(MllyJoxy-2.4-dichlorophenethyl)imidazole. 
CmHuCIiNiO = 297.2. 
CAS — 35S54-44-0. 

Enilconazole is an imidazole antifiingal used in veterinary 
medicine as a 0.2% solution for the treatment of fungal skin 
infections in cattle, horses, and dogs. 



Fenticlor (2580-x) } 
Fentlclor fMN, USAN. rfNW;. . 

D-25; HL-1050; NSC-4112: Ph-549: S-7. 2,2'-Thiobjs(4.chlo- 
rophenol). 

CtjHaCljOjS = 287.2. 
CAS 97-24-5. 

Fenticlor is an antifungal applied topically in the treatment of 

dermatophyte infections. 

Photosensitivity reactions have been reported. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Multi-ingredient: Spain; Dermisdin. 



Fenticqnazole Nitrate (lesoM 

Fenticonazoie Nitrate fBANM. USAN, riNNM). 
Fentlconazoli Nitras; Rec-15/1476. (±)- 1 -[2,4-Dichloro-p- 
{i;p-(phenylthlo)benzyl]oxy) phenethyl]lmjdazole mononitrate. 
C24H2oCl2N20S,HN03 = 518.4. 
CAS — 73151-29-8 (fenticonazoie nitrate): 72479-26-6 
(fenticonazoie). 

Pharnmcopoeias. In Eur. (see p.vlii). 

A white or almost white, crystalline powder. Practically 
insoluble in water; sparingly soluble in dehydiated alcohol; 
freely soluble in methyl alcohol and in dimethylformamide. 
Protect from light. 

Adverse Effects and Precautions 

Burning and itching have been reported following 
the application of fenticonazoie nitrate. 
The need for caution when using an azole antifungal - 
in pregnant or lactating patients is discussed under 
Fluconazole^ p.378. 
References. 

1. Pigatto R et al. Evaluation of skin irriiaiion and contact sensi- 
tizing potenlial of fenticonazoie. Arzneimitielforschung 1990- 
40:329-31. 

Antimicrobial Action 

Fenticonazoie is an imidazole antifungal active 
against a range of organisms including dermato- 
phyte pathogens, Malassezia furfur, and Candida 
albicans. 

References to antibacterial activity. 

I. Jones BM. al. Comparison of the in vitro activities of fenti- 
conazoie. other imidazoles, metronidazole, and tetracycline 
against organisms associated with bacterial vaginosis and skin 
infections. Antimicmb Agents Chemother 1989: 33: 970-2. 

Uses and Administration 

Fenticonazoie nitrate is an imidazole antifungal 
used topically in the treatment of vulvovaginal can- 
didiasis (p.367). A 200-mg pessary is inserted into 
the vagina at bedtime for 3 nights or a 600-mg pes- 
sary is inserted once only at bedtime. Fenticonazoie 
nitrate is also applied topically for the treatment of 
fiingaJ skin infections. 

Preparations 

Proprietary Preparations (details arc given in Part 3) 
Aust.: Fenizolan; Lomexin; Fn: Lomexin; Ger.: Fenizolan: Lom- 
exin; /«at: Falvin; Fentidemi; Fentigyn; Lomexin; SWft.; Myco- 
dermil; UK: Lomexin. 
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380 Antifungals 

ported rarely from combination therapy witOucy- 
tosine and amphotericin. 

Microbiological interactions. Although flucytosine is 
generally regarded as having synergistic activity with ampho- 
tericin, antagonism of the in vitro antifungal activity of am- 
photericin against Candida spp. by flucytosine has been 
reported.' 

Enhanced antifungal activity against Cryptococcus neoform- 
ans has been reported using a combination of flucytosine and 
fluconazole in animal studies.--^ 

I . Martin E, et al. Antagonistic effects of nuconazoie and 5-fluor- 
ocytosine on candidacidal action of amphotericin B in human 
scrum. Antimicrob Agents Chemother 1994; 38: 1331-8. 
.;J/Varsen RA, et ai Effect of fluconazole on fungicidal activity of 
flucytosine in murine cryptococca) meningitis. Antimicrob 
Agents Chemother 1996; 40: 2178-82. 
3. Nguyen MH, et al. Combination therapy with fluconazole and 
flucytosine in the murine model of cryptococcal meningitis. 
Antimicrob Agents Chemother 1997; 41: II 20-3. 

Pharmacokinetics 

Flucytosine is absorbed rapidly and almost com- 
pletely from the gastro-intestinal tract. After oral 
doses of 37.5 mg per kg body-weight every 6 hours, 
peak plasma concentrations of 70 to 80 ^ig per mL 
have been achieved within 2 hours; similar concen- 
trations have been achieved but more rapidly, after 
an intravenous dose. The plasma-flucytosine con- 
centration for optimum response is 25 to 50 ^g per 
mL. Flucytosine is distributed widely through the 
body tissues and fluids and diffuses into the CSF; 
concentrations in the CSF have been reported to be 
65 to 90% of those in serum. About 2 to 4% of flu- 
cytosine is protein bound. 

About 90% of a dose is excreted unchanged by 
glomerular filtration; a small amount of flucytosine 
may be metabolised to fluorouracil. The small 
amount of an oral dose of flucytosine not absorbed 
from the gastro-intestinal tract is eliminated un- 
changed in the faeces. The elimination half-life is 
2.5 to 6 hours in patients with normal renal function 
but increases with decreasing renal function. Flucy- 
tosine is removed by haemodialysis or peritoneal di- 
alysis. 

References. 
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should be based oh plasma concentrations which 
should not exceed 80 ^g per mL. 
Flucytosine is given by mouth in usual doses of 50 
to 150 mg per kg daily in four divided doses. Again, 
blood concenu-ations should be monitored and dos- 
age adjusted in patients with renal impairment to 
avoid accumulation of the drug. 
Flucytosine has been used topically, but such use 
may increase problems of resistance. 

Administration. Flucytosine has almost always been used 
in cotnbination with another antifungal, usually amphoter- 
icin, since resistance can develop rapidly if it is used alone.' 
Combinations of flucytosine with azole antifungals such as 
fluconazole have produced encouraging responses in 
animar^ and clinical studies.^ 

1. Viviani MA. Rucytosine— what is its future? J Antimicrob 
Chemother 1995; 35: 241^. 

2. Larsen RA, etai Effect of fluconazole on fungicidal activity of 
flucytosine in murine cryptococcal meningitis. Antimicrob 
Agents Chemother 1996; 40: 2178-82. 

3. Nguyen MH, etai Combination therapy with fluconazole and 
flucytosine in the murine model of cryptococcal meningitis. 
Antimicrob Agents Chemother 1 997; 41:11 20-3. 

4. Baiharo G. et ai Fluconazole vs itraconazole-flucytosine asso- 
ciation in the treatment of esophageal candidiasis in AIDS pa- 
ticnta: a double-blind, multicenter placebo-controlled study 
Chest 1996; 110: 1507-14. 

Preparations 

BP 1998: Flucytosine Tablets; 
USP23: Flucytosine Capsules. 
Proprietaf7 Preparations (details are given in Part 3) 
Au^.* Ancotil; Austral: Ancotilt; Canad.: Ancotilt; Fr.: An- 
cotil; Cen: Ancotilt; hi: Alcobon; ItaL: Ancolil; Neth.: Ancotil- 
Alcobont; Swe±: Ancotil; Switz.: An- 
codl: I/A; Alcobon; VSA: Ancobon. 



1. Daneshmend TK. Wamock DW. Clinical pharmacokinetics of 
systemic antifungal agents. Clin Pharmacokinet 1 983; 8: 
17-42. 

2. Baley JE. et ai Pharmacokinetics, outcome of treatment, and 
toxic effects of amphotericin B and 5-fluorocytosine in ne- 
onates. J Pediatr 1990; 116: 791-7. 

Uses and Administration 

Flucytosine is a fluorinated pyrimidine antifungal 
used in the treatment of systemic fungal infections. 
It is mainly used in combination with amphotericin 
in the treatment of severe systemic candidiasis and 
cryptococcal meningitis, or with fluconazole in 
cryptococcal meningitis. It has also been tried in 
other infections due to susceptible fungi including 
chromoblastomycosis. The various treatments for 
the above infections are discussed under Choice of 
Antifungal, p.367. 

Rucytosine is given by intravenous infusion as a 1 % 
solution over 20 to 40 minutes. A suggested dose is 
200 mg per kg body- weight daily in 4 divided doses; 
a dose of 100 to 150 mg per kg daily may be suffi- 
cient in some patients. Dosage should be adjusted to 
produce plasma concentrations of 25 to 50 M-g per 
mL. This is particularly important in patients with 
AIDS who are at increased risk of bone marrow tox- 
icity. Parenteral treatment is rarely given for more 
than 7 days, except for cryptococcal meningitis 
when it is continued for at least 4 months. 
Because flucytosine is mainly excreted by the kid- 
neys, the dose must be adjusted in patients with re- 
nal impairment. One suggested regimen is to give 
50 mg per kg every 12 hours to patients with a cre- 
atinine clearance of 20 to 40 mL per minute and 
every 24 hours to patients with a creatinine clear- 
ance of 10 to 20 mL per minute. Patients with a cre- 
atinine clearance of less than 10 mL per minute may 
be given a single dose of 50 mg per kg; further doses 



Flutrimazole (I099i-c) 
Ftutrimazole (bAN, riNN). 

Flutrimazolum; UR-4056. l-[o-Ruoro-a-(p.fiuorophenyl)-a- 
phenylbenzyI]imldazole; (RS)- 1 -{2,4'-Difluorotrityl)imidazole. 
C22H16F2N2 = 346.4. 
CAS — 1 19006-77-8. 

Flutrimazole is an imidazole antifungal used topically in the 
treatment of superficial fungal infections. 
The need for caution when using an azole antifungal in preg- 
nant or lactating patients is discussed under Fluconazole 
p.378. 

References. 

1. Alomar A, ei ai. Flutrimazole 1% dermal cream in the treat- 
ment of dermatomycoses: a multicentre, double-blind, rand- 
omized, comparative clinical trial with bifonazole 1% cream:' 
efficacy of flutrimazole 1% dermal cream in dermatomycoses. 
Dermatology 1995; 190: 295-300. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Spain: Flusporan: Funcenal; Miceial. 

Genaconazole (i0423-q) 

Sch-39304: SM-8668. [R-(R*.R*)]-a-(2.4-Drfluorophenyl)-a[ I - 
(methylsulphonyl)ethyl]- 1 H- 1 .2.4-triazole- 1 -ethanol. 

C,3H,5F2N303S = 33I.3. 
CAS — 121650^83-7. 

Genaconazole is a triazole antifungal under investigation for 
systemic use. 



Griseofulvin (256i-k) 

Griseofulvin (BAN. rfNN), 

Curling Factor; Griseofulvina: Griseofulvinum. (2S,4'R)-7- 

Chloro-2',4.6-trinnethoxy-4'-methylspiro[benzofuran- 

2(3H),3'-cydohexene]-3.6'-dlone. 

C,7H,7CI04 = 352.8. 

CAS — 1 26-07 -^B. 

Phannacopoekis. In Own., Eur. (see p.viii). Int.Jpn, Pol., and US. 
An antifungal substance produced by the growth of certain 
strains of Penicillium griseofulvum, or by any other means. It 
IS a white to creamy- or yellowish- white, odourless or almost 
odourless powder. The Ph. Eur. specifies that the particles of 
the powder are generally up to 5 Mm in maximum dimension, 
though larger particles, which may occasionally exceed 
30 ^m, may be present; USP describes material with a pi«- 
dominance of particles of the order of 4 (on in diameter. 
The Ph. Eur. specifies 97 to 102% of CnHnCIOj. calculated 
on the dried substance; the USP specifies not less than 900 ue 
cfCnHpClOfipermg. 



Ph. Eur. solubilities are: practically insoluble in water; slight- 
ly soluble in dehydrated alcohol and in methyl alcohol; freely 
soluble in dimethylformamide and in tetrachloroeihane. USP 
solubilities are: very slightly soluble in water; sparingly solu- 
ble in alcohol; soluble in acetone, chloroform, and dimethyl- 
foimaniide. Store in airtight containers. 

Adverse Effects 

Side-effects are usually mild and transient and con- 
sist of headache^ skin rashes, dryness of the mouth, 
an altered sensation of taste, and gastro-intestinal 
disturbances. Angioedema, erythema multiforme, 
toxic epidermal necrolysis, proteinuria, leucopenia 
and other blood dyscrasias, oral candidiasis, periph- 
eral neuropathy, photosensitisation, and severe 
headache have been reported occasionally. Depres- 
sion, confusion, dizziness, insomnia, and fatigue 
have also been reported. Griseofulvin may precipi- 
tate or aggravate systemic lupus erythematosus. 
There have been a few reports of hepatotoxicity at- 
tributed to griseofulvin. 

Effects on the skin. A report of fatal toxic epidermal 
necrolysis in a 19-year-old woman.^ The reaction was attrib- 
uted to griseofulvin which she had taken for 6 days; she had 
also received metronidazole for one day. Erythema multi- 
forme occurred in 3 patients taking griseohilvin for 3 to 10 
days.^ 

1. Mion G, et al Fatal toxic epidennal necrolysis after griseoful- 
vin. Uncet 1 989; 11: 1 33 1 . 

2. Rustin MHA. et al Eiythema multiforme due to sriseofulvin 
Br J Dermatol \ 989; 120: 455-«. 

Precautions 

Griseofolvin is contra-indicated in patients with 
porphyria, liver failure, or systemic lupus eiythema- 
tosus. 

Griseofulvin is embryotoxic and teratogenic in rats. 
It is contra-indicated in pregnancy. Women should 
not become pregnant during or within one month of 
stopping griseofulvin treatment. Since griseofulvin 
may reduce the effectiveness of oral contraceptives, 
additional contraceptive precautions should be tak- 
en during this time. The manufacturers also warn 
that men receiving griseofulvin should not father 
children within six months of treatment. The warn- 
ing is based on data from in-vitro studies using 
oiammalian cells which demonstrated aneuploidy. 
Griseofulvin may impair the ability to drive or oper- 
ate machinery, and has been reported to enhance the 
effects of alcohol. 

Porphyria. Griseofulvin has been associated with acute at- 
tacks of porphyria and is considered unsafe in patients with 
acute porphyria.' 

I. Moore MR, McColl KEL. Porphyria: drug lists. Glasgow: Por- 
phyria Research Unit, University of Glasgow, 1991. 

Interactions 

Phenobarbitone has been reported to decrease the 
gastro-intestinal absorption of griseofulvin. 
Griseofiilvin may increase the rate of metabolism 
and diminish the effects of some drugs such as cou- 
marin anticoagulants and oral contraceptives. 
Griseofulvin has also been reported to reduce 
plasma concentrations of salicylate in a patient 
taking aspirin (see p. 1 8). 

Griseofulvin may enhance the effects of alcohol. 

Alcohol. In addition to reports of griseofulvin enhancing the 
effects of alcohol, a severe disulfi ram-like reaction to alcohol 
has been reported in a patient taking griseohilvin.' 
I. Feu DU Vukov LF. An unusual case of severe griseofulvin- 
aicohol interaction. Ann Emerg Med 1994; 24: 95-7. 

Bromocriptine. For a report that griseofulvin can block the 
response to bromocriptine, see p. 1 134. 

Antimicrobial Action 

Griseofulvin is a fungistatic antibiotic which inhib- 
its fungal cell division by disruption of the mitotic 
spindle structure. It may also interfere with DNA 
production. It is active against the conmion dermat- 
ophytes, including some species of Epidermophy- 
ton, Microsporum, or Trichophyton. 
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^pionicAcid pooi-c) 

Bp^E282 (calcium propionate): E283 (potassium propion- 
^* propanoic acid 
ill:P2H = 74.08. 

;.(n fir. Also in USNF. 

liquid having a slight pungent, rancid odour. Misdble 
^twater, alcohol, and various other oiganic solvents. Store 

'^^Ttight containers. 

icifium Propionate (3005-x) 
^81. Sodium propanoate. 
llsNaOi = 96.06. 

137-40-6 (anhydrous sodium propionate); 6700- 
m^'O' (sodium propioi\Qte hydrate). 

ypoeias. In Fr. Also in BPfVetJ and USNF. 

ajpuirless transparent crystals or white granular crystalline 
- odourless or with a slight characteristic odour. Deli- 
-«i„...^t in moist air Soluble 1 in 1 of water, 1 in 0.6S of 
RpU&j^ water, and 1 in 24 of alcohol; practicaUy insoluble in 
Hjilorbfonn and ether. Store in airtight containers. 

Eojpiqnic acid and its salts are antifungals. 
^O^um propionate has been used topically, usually in combi- 
^ffion with other antimicrobial agents for the treatment of 
mmtophyte infections. Eye drops contuning sodium i^i- 
ate have also been used, 
^topionic acid and its calcium, sodium, and potassium salts 
pie used in the baking industry as inhibitors of moulds. 

pfreparations 

^prietary Preparations (details are given in Part 3) ' 
Propionat, 

l^tiltl-lngredientiAuff:; Dermowund; /Uu/roiL; Mycodenn; Ot- 
licanet; Canad.: Amino-Ccrv; Fr.: Angispray; Anti-Rhinylf; Dcr- 
^acidep Rhinyl; Ger.: Onymyken St; ItaU Propiazolt; Undetint; 
Wmjr,: Neopan; Spain: Undchachct; USA: Amino-Ccrv; Pro- 
■S%llin. 



^rotiofate < 14254-2) 

ffproDofate (rlNN). 

ff0ipropyl3.4-dihydroxy.2,5-thiophenedicarboxylate. 
RSuH.iOfiS^ 288.3. 
584/6-00-5. 

iJPiotiofate is a thiophene derivative with antifungal and anti- 
1®°^ activity. It has been used locally in the treatment of 
K|aginal candidiasis and trichomoniasis. 

Ipreparations 

fProprietary Preparations (details are given in Part 3) 
Atrimycont ■ 



3-Chloro-4-(3-chloro-2-nitrophe- 



^Pyrrolnitrin (3002-k) 
[ Pyrrolnitrin (USAN. HNN). 
[;52230: NSC- 1 07654. 
pnyl)pyrrole. 

|G,oH6Cl2N202 = 257.1. 
§CAS~- 1018-71^9. 

iPyiroInitrin is an antifungal antibiotic isolated from Pseu- 
tdomonas pyrrvcinia and applied topically in the treatment of 
I superficial ftmgal infections. 

l^r^parations 

I' Proprietary Preparations (details are given in Pan 3) 
Itdl,: Mlcutrin. 

Multi-ingredient: ItaL: Micomplext; Micutrin Beta. 



Saperconazole (6498-1) 
rSaperconazole (BAN, USAN, HNN), 

I R-6690S. 2-sec-Butyl-4-[4-(4-{4-[(2K5.4SR)-2-(2.4-diftuor- 
' *!P'?enyl)-2-(IH-l .2.4-triazoi- 1 -yimethyl)-! .3.dioxolan-4-yI- 
methoxy]pflenyl}plpe^azin- I -yl)phenyn-2.4-dihydro- 1 .2 4- 

triazol-B-one. 
^asHjaPaNgO^ = 672.7. 
CAS-^ 110588-57-3. 

Saperconazole is a triazole derivative under investigation for 
^^^ot of systemic ftingal infections. 
Hi The need for caution when using an azole antifungal in preg- 
p 37V ^^^^^^^ patients is discussed under Fluconazole, 

jtHeferences. 

fr4' ^' ??^f^: ^"^•'""gal activity of saperconazole (R66905) in vit- 
MP^r v' Chemother 1989; 24: 533-7. 

' IlT**^** ^' Saperconazole in the treatment of systemic and 
subcuuneous mycoses, /nt J Dermatol 1992; 31: 725-9. 



Sertaconazble iNitrate (i7275-r) 
Sertaconazole Nitrate (rINNM). 

SertaconazoK NItras. (±)rl-{2.4-Dichloro-p-[(7-chloroben- 
2o[b]thfen-3-yl)methoxy]pfiAiethyl}imidazole nitrate. 
CzoHisCljNjOS.HNOj = 500.8. 

CAS — 99592-32-2 (sertaconazole); 99592-39-9 (serta- 
conazole nitrate). 

Pharmacopoeias. In Eur. (see p.viil). 

A white or almost white powder. Practically insoluble in wa- 
ter; sparingly soluble in alcohol and in dichloromethane; sol- 
uble in methyl alcohol. Protect from light. 

Sertaconazole nitrate is an imidazole antifungal used topical- 
ly in the treatment of superficial candidiasis, dermatophyto- 
sis, and (ntyriasis versicolor. 

The need for caution when using an azole antifungal in preg- 
nant or lactating patients is discussed under Fluconazole. 
p.378. 

Preparations 

Proprietary Preparations (details are given in Pbrt 3) 
Ger.: Zalain; Spain: I>emiofix; Dermoseptic; Zalain.' 



Sulbentine (3006-r) 
Sulbentine (rfNN). 

Dibenzihion: Sulbentimim. 3.5-Oibenzyltetrah/dro-2H- 1 .3.5- 
thiadiazine-2-thione. 

C,7H,8NiS2 = 314.5. 
CAS ^350-1 2^9. 

Sulbentine is an antifungal that was applied topically as a nail 
lacquer in the treatment of fungal nail infections. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Ger.: Fungiplext. 



Neticonazo' "^drochloride/Terbinafine Hydrochloride 387 
Terbinafine Hydrochloride (l4747-y) 

Terbinafine Hydrochloride (BANM. riNNM). 
SF-86-327 (terijinafine). (£)-6,6-Dimethylhept-2-en-4- 
ynl(methyl)-( I -naphthylmediyl)amine hydrocNoride. 
CjiHzfcCIN = 327.9. 

CAS — 9H6I-7I-6 (terbinafine); 78628-80-S (terbin- 
afine hydrochloride). 

NOTE. Terbinafine is USAN. 



Sulconazole Nitrate (i6999-m) 

Sulconazole Nitrate (BANM, U5AN, rINNM). 

RS-44872: RS-44872-00-10-3. I -[2.4-Dichloro-p-(4-chlo- 
robenzyl)thiophenethyl]lmidazole nitrate. 
CiBH.sClaNzS.HNOj = 460.8. 

CAS — 61318-90-9 (sulconazole); 61 3 1 8-9 1-0 (sulcona- 
zole nitrate). 

Phannacopoeias. In fr. and US. 

White to almost white crystalline powder. Soluble 1 in 3333 
of water, I in 100 of alcohol, 1 in 130 of acetone, 1 in 333 of 
chlorofonn, 1 in 286 of dichloromethane. 1 in 2000of dioxan. 
1 in 71 of methyl alcohol, 1 in 10 of pyridine, and 1 in 2000 
of toluene. Protect from light. 

Adverse Effects and Precautions 

Local reactions including burning, itching, and eiythema 
have been reported following sulconazole use. 

For information about the use of sulconazole during pregnan- 
cy and lactation see under Pregnancy in Fluconazole. Precau- 
tions, p.378. 

Antimicrobial Action 

Sulconazole is an imidazole antifungal with activity against 
dermatophytes, Candida spp.. and Malassezia jurfur. 

Uses and Administration 

Sulconazole nitrate is an imidazole antifungal applied topi- 
caUy once or twice daily as a 1% cream or solution in the 
treatment of fungal skin infections including dermatophyte 
infections and pityriasis versicolor (p.371), and candidiasis 
(p.367). 

Reviews. 

1. Benfield P. Clissold SP. Sulconazole: a review of its antimicro- 
bial activity and therapeutic use in superficial dermatomycoses 
Drugs 1988: 35: 143-53. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Belg.: Myk-I; Fr.: Myk; IrL: Exclderm; ItaL: Exeldemi; Netlu: 



Adverse Effects 

The most frequent adverse effects following oral ad- 
ministration of terbinafine hydrochloride are gastro- 
intestinal disturbances such as nausea, diarrhoea, 
anorexia, and mild abdominal pain; headache; and 
skin reactions including rash or urticaria sometimes 
with arthralgia or myalgia. Severe skin reactions in- 
cluding cutaneous lupus erythematosus, pustulosis, 
Stevens-Johnson syndrome and toxic epidermal 
necrolysis have occurred rarely. Loss or disturbance 
of taste, photosensitivity, and liver dysfunction with 
isolated reports of cholestasis, hepatitis, and jaun- 
dice, have occurred. 

There may be local reactions after topical use of ter- 
binafine. 

Postmarketing surveillance of about 10 000 patients' suggest- 
ed the following incidences of adverse effects to oral teriiin- 
afine: gastro-intestinal symptoms, 4.7%; dermatological 
effects, 3.3%; CNS symptoms (commonly headache), 1 .8%; 
taste disturbances, 0.6%; and transient disturbances in liver 
function, 0.1%. Serious adverse effects possibly or probably 
related to terbinafine included angioedema, bronchospasm, 
erytiiema multiforme, extended stroke, and unilateral leg 



Myk-1; UK: Exelderm; USA: Exclderm.' 



The symbol t denotes a preparation no longer actively marketed 



I. O'Sullivan DP. etal. Postmarketing surveillance of oral terbin- 
afine in the UK: leport of a laige cohort stody. Br J Clin Phar- 
macol 1996:42: 559-65. 

Effects on the blood. Neutropenia in one patient and pan- 
cytopenia in a second were associated with oral terbinafine 
and resolved once the drug was witiidrawn.' 
1. Kovacs MJ, et al Neutropenia and pancytopenia associated 
with oral terbinafine. J Am Acad Dermatol 1994; 31: 806. 

Effects on the eyes. The US manufactuier has noted that 
changes in the lens and retina of the eye have sometimes been 
associated with oral terbinafine, although tiie significance of 
these changes was not known. 

Precautions 

Terbinafine should be used with caution in patients 
with impaired hepatic or renal function. It should 
not be given during breast feeding. 

Psoriasis. It has been suggested that terbinafine may provoke 
or exacerbate psoriasis,' and Uiat it should be avoided in pa- 
tients with this disorder. 

1. Wilson N/E. Evans S. Severe pustular psoriasis provoked by 
oral terbinafine. fir y£»eima/o/ 1998; 139: 168. 

Interactions 

Plasma concentrations of terbinafine may be in- 
creased by drugs that inhibit its metabolism by cyto- 
chrome P450, such as cimetidine, and decreased by 
drugs that induce cytochrome P450. such as ri- 
fampicin. For the effect of terbinafine on nortriptyl- 
ine, see p.277. 

Antinnicrobial Action 

Terbinafine is an allylamine derivative reported to 
have a broad spectrum of antifungal activity. It is 
considered to act through inhibition of fungal steiol 
synthesis. Terbinafine is fungicidal against dermato- 
phytes and some yeasts but only fungistatic against 
Candida albicans. 

References. 

1. Peumyi G. et al. Antifungal activity of the allylamine deriva- 
tive terbinafine in vitro. Antimicrob Agents Chemother 1987; 
31: 1365—8. 

2. Schuster 1, Ryder NS. Allylamines— mode and selectivity of 
action compared to azole antifungals and biological fate in 
ma^mmahan organisms. J Dermatol Treat 1990; 1 (suppl 2): 

3. Clayton YM. Relevance of broad-spectrum and fungicidal ac- 
tivity of antifungals in the treatment of detmatomycoses Br J 
Dermatol 1994; 130 (suppl 43): 7-8. 

4. Leeming JP, et al. Susceptibility of Malassezia furfur sub- 
groups to terbinafine. Br J Dermatol 1997; 137: 764-7. 



Tolnaftate (3009-n) 
rrotnaftate (MN. USAN. riNN), 
Sch- 10144: Tolnaftatum. 0-2-Naphihyl m,N-dimethylthiocar- 

ffanitate. 

cf,,H,7NOS = 307.4. 

2398-96-1. 
^j^arwacopoeias. In Eur. (see p.vili). Jpn, and US. 

;;a white to creamy-white fine powder, odourless or with a 
(flight odour. Practically insoluble in water; slightly or very 
lightly soluble in alcohol; freely soluble in acetone, in chlo- 
rofonn. and in dichloromethane; sparingly soluble in ether. 
Si^R in airtight containers. Protect from light. 

f]§S^erse Effects 
SRiii reactions occur rarely with tolnaftate and include iirita- 
tiibn and contact dermatitis. 
Antimicrobial Action 

binaftate inhibits the growth of the dermatophytes Epider- 
viophyton, Microsporum, Trichophyton spp., and Malassezia 
Jfurfur, but is not active against Candida spp. or bacteria. 

tjses and Administration 

>Tblnaftate is an antifungal used topically as a 1 % solution, 
powder, or cream in the treatment or prophylaxis of superfi- 
cial dermatophyte infections and of pityriasis versicolor (see 
p^7 1). Tolnaftate is applied twice daily for 2 to 6 weeks. Re- 
jpeat treatment may be required. 

iMce other topical antifungals, tolnaftate is not considered 
^^table for deep infections in nail beds or hair follicles but it 
^Inay be used concomitantly with a systemic drug. 

^Preparations 

' hsP 23: Tolnaftate Cream; Tolnaftate Gel; Tolnaftate Topical 
Aerosol Powder; Tolnaftate Topical Powder; Tolnaftate Topical 
'Solution. 

Proprietary Preparations (details are given in Part 3) 
AusL: Sorgoran; AustraL: Antifungal Foot Deodorant: Curatin; 
Pedidermt; Ringworm Ointment; Tmacaret; Tmacidint; Tma- 
denn; Tineafax; Canad.: Absorbine Antifungal; Pitrex; Scholl 
Athlete's Foot Preparations; Tinactin; Tritint; ZeaSorb AF; Fr.: 
Pedimycoset; Sporiline; Ger.: Chlorisept Nf; Sorgoa; Tinatox; 
Tonoftal; IrL: Mycil; Tmaderm; /to/.; Tinadenm; SAfr.: Tina- 
^erm; Spain: Devorfungi; Tmaderm; UK: Athlete's Foot; Mycil; 
iTinadcrm; Tmeafaxt; VSA: Absorbine Antifungalt; Aftate; Blis- 
To^ol; Breezee Mist Antifungal; Desenext; Dr Scholl's Athlete's 
Foot;.Dr Scholl's Tritin Antifungal Powder; Genaspor; NP-27t; 
xQuinsana Plus; Tinactin; Tmg. 

^Multi-ingredient: Aust,: Focusan: AustraL: Curatin; Canad.: 
/Absorbine Jr Antifungal; Irl: Mycil; Tinaderm-M; Netb.: Focu- 
:sant; Norw.: Focusanf; 5.^4^.: Duodermt; Quadridenn; Spain: 

Guatrodcrm; Wasserderminat; SwUz.: Focusanf; Quadridenn; 

Undext; UK: Mycil; Tinadenn-M: USA: Absorbine Athletes Rxrt 

Care; Dermasept Antifungal; SteriNail. 



Triacetin (30io-k) 
tnacetin (riNN). 

Glycerol Triacetate; Glycerolum Triacetas; Glyceryl Triace- 
tate. 1.2,3-Propanetriol triacetate. 
CsH.^Oft = 218.2. 
CAS — 1 02-7 6- f. 

Pharmacopoeias. In Eur. (see p.viii) and US. 

A clear, colourless somewhat oily liquid with a slight fetty 
odour. Soluble in water, slightly soluble in carbon disulphide; 
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miscible with alcohol, wtthvcMoroform, with dehydnoed ai^ 
cohol, with ether, and with toluene. Store in well-filled air- 
— ilght containers. 

'Triacetin is reported to possess fungistatic properties based 
on the liberation of acetic acid. It has been applied topically 
in the treatment of superficial dermatophyte infections. It has 
also been used as a plasticiser in oral preparations. 

Triacetin may desUx)y rayon fabric. It should not come into 
contact with metals. 



Undecenoic Acid (30i2-t) 

Acldum Undecylenicum; lO-Hendecenoic Acid: Undecylenic 
Acid. Undec- lO-enoic acid. 
CmH2o02= 184.3. 
CAS — // 2-38-9. 

Pharmacopoeias. In Ch/n.. Eur. (see p.vril), and US. 

A colourless or pale yellow clear liquid or a white to very pale 
yellow crystalline mass with a characteristic odour. 

Practically insoluble in water; freely soluble in. or miscible 
with, alcohol and ether; freely soluble in fotty and essential 
oils; miscible with chloroform, and fixed and volatile oils. 
Store in airtight, non-metallic containers at a temperature of 
8 to IS". Protect from light. 

Calcium Undecenoate (I6i72-g) 

Calcium Undecylenate (USAN). Calcium di(undec- lO-enoate). 

(C,,H,902)2Ca = 406.6, 

Pharmacopoeias. In US. 

A fine white powder with a characteristic odour. Practically 
insoluble in water, in cold alcohol, in acetone, in chloroform, 
and in ether; slightly soluble in hot alcohol. 

Zinc Undecenoate (30i4-r) 

Undecilinato de Zinco; Zinc Undecylenate; Zinci Undecyle- 
nas. Zinc di(undec-IO-enoate). 
(C,,H„02)2Zn = 43l.9. 
CAS — S57-08-4. 

Pharmacopoeias. In Oiin., Eur. (see p.viii), and US. 

A fine white or almost white powder. Practically insoluble in 
water, alcohol, and ether. Protect fiY>m light. 

Adverse Effects 

Irritation may rarely occur after the topical application of un- 
decenoic acid or its salts. 

Antimicrobial Action 

Undecenoic acid and its derivatives are active against some 
pathogenic fungi, including the dermatophytes Epidermophy- 
ton. Trichophyton, and Microsporum spp. 

Uses and Administration 

Undecenoic acid and its zinc salt are applied topically in the 
prophylaxis and treatment of superficial dermatophytoses, 
particularly tinea pedis (p.371). Typical concentrations are 
undecenoic acid 2 to S% and zinc undecenoate 20%. They are 
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ised in creams, ointments, or i^ders, often iif 'conjunction 
with each other. Calcium undecenoate is used as a 10 or 15% 
powder. 

Methyl and propyl undecenoate, sodium sulphosuccinated 
undecenoic acid monoethanolamide, and undecenoic acid 
monoethanolamide are used similarly. 

Preparations 

USP23: Compound Undecylenic Acid Ointment 
Proprietary Preparations (details are given in Part 3) 

Aust: Mayfiing; Pelsano; Umadren; Canad.: Caldesene; Cruex; 
Fr.: Mycodecyl; Ger.: Benzodermt; IrL: Caldesene; Switz.: 
Lubex; Turexan Douche; USA: Blis-To-Sol; Caldesene; Cruex; 
Decylenes; Fungoid AF; Protectol. 

Multi-ingredient: Au^r.: CrinoCordes; Dequafiingan; Mycopol; 
Mykozem; Pelsano; Salvyl; Tmeafax; Vmadren; AustraL: Acned- 
erm; Egomycol; Mycoderm; Pedoz; Sebitar; Seborrol; Belg.: Pel- 
sano; Canad.: Athletes Foot Antifungal; Cruex; Desenex; 
Ovoquinolt; Fr.: Mycodecyl; P)q»; Ger.: Benzodomt; Dermae- 
ihyl-Ht; Dermacthylf; Fungiderm Nt; Gehwol Fungizid; Gehwol 
Fungizid Creme N; Gehwol Nagelpilz; Kytta-Nagelsalbef; Mcdi- 
phont; Onymyken Sf; Psorisprayt; Slcinman Soft; irL: Ceanel; 
Desenex; Genisol; Monphytol; Pedamedt; /to/.: Balta Intimo 
Soluzione; Genisol; Nco Zeta-Foot; Sideck Shampoo Antiforfo- 
rat; Sulfadeckt; Undecilenderminaf; Undeiint; Zeta-Foott; 
SJJr.: AF; Ceanel; Mycota; Pedil; Spain: Acnosan; Infalinat; 
Peniodermt; Switz.: Crimanex; Fungex; Pelsano; Pniri-med; Scbo 
Shampooing; Trosydt; TUrexan Creme; Turexan Emulsion; Un- 
dext; UK: Ceanel; Genisolf; Healthy Feet; Monphytol; Mycota; 
Phytocilt; USA: Dermasept Antifungal; Desenex; Gordochom; 
Pedi-Ptp; Phicon-F; SteriNail. 



Voriconazole (18393-1) 
Voriconazole (BAN. rlNN). 

UK- 1 09496; Voriconazol. (2R.3S)-2-(2,4-Difluorophenyl)-3- 
(5-fluoropyrimidin-4-yl)- 1 -{ 1 ,2.4-tria2ol- 1 -yl)butan-2-ol. 

Ci^HmNsFjO = 349.3. 
CAS — 137234-62-9. 

Voriconazole is a triazole antifungal under investigation for 
systemic use. 

References. 

1. Radford SA. et aL In viuro studies of activity of voriconazole 
(UK- 109,496), a new triazole antifungal agent, against emerg- 
ing and less-common mold pathogens. Antimicrob Agents 
Chemother 1997; 41: 841-3. 

2. Ruhnke M. et al. In vitro activities of voriconazole (UK- 
109,496) against fluconazole-susceptible and -resistant Candi- 
da albicans isolates from oral cavities of patients with human 
immunodeficiency virus infection. Antimicrob Agents Chem- 
other 1997: 41; 575-7. 

3. McGinnis MR, et aL In vitro evaluation of voriconazole against 
some clinically important fungi. Antimicrob Agents Chemother 
1997: 41: 1832-4. 

4. Schwartz S, et aL Successful treatment of cerebral aspergillosis 
with a novel triazole (voriconazole) in a patient with acute leu- 
kaemia. Br J Haematol 1997; 97: 663-S. 



symbol t denotes a preparation no longer actively marketed 
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3. Pierard-Franchimom C. el al Topical benzoyl peroxide in- 
creases the sebum excretion rate. Br J Dermatol 1984; 110: 
I 506. 

■4. Bojar RA, et al. The short-ierm treatmenl of acne vulgaris with 
I benzoyl peroxide: effects on the surface and follicular cutane- 
■ ous microflora. Br J Dermatol 1 995; 132: 204-8. 
5. Eady EA, et al. Effects of benzoyl peroxide and erythromycin 
alone and in combination against antibiotic-sensitive and -re- 

Isistant skin bacteria from acne patients. Br J Dermatol 1994; 
131: 331-6. 
. Eady EA. et al. The effects of acne treatment with a combina- 
tion of benzoyl peroxide and eiythromycin on skin carriage of 
erythromycin-resistant propionibacteria. Br J Dermatol 1996; 
134: 107-13. 

Preparations 

^BP 1998: Benzoyl Peroxide Cieam; Benzoyl Peroxide Gel; Ben- 
zoyl Peroxide Lotion; Potassium Hydroxyquinoline Sulphate and 
Benzoyl Peroxide Cream: 

USP23: Benzoyl Peroxide Gel; Benzoyl Peroxide Lotion; Eryth- 
romycin and Benzoyl Peroxide Topical Gel. 

Proprietary Preparations (details are given in Part 3) 
AusL: Akneroxid; Benzaknen; PanOxyl; Scherogel; Ultra-Clear- 
A-Med; AtistraL: Acnacylf; Benzac; Breyoxyl; Clearasil Ultra 
Medication; Neutrogena Acne Mask; Oxy; PanOxyl; Skitzt; 
Topext; Belg.: Akneroxid; Benzac; Pangel; Scherogel; Tmagel; 
CatuuL: Acetoxyl; Acnomel BP 5; Benoxyl; Benzac; Benzagel; 
Clearasil BJ*. Plus; Dcrmacne; Dermoxyl; Desquam-X; HiOxyl; 
Loroxide; Neutrogena Acne Mask; Neutrogena On-The-Spot 
Acne Lotion; Oxy; Oxyderm; PanOxyl; Solugel; Fr.: Cutacnyl; 
Eclaran; Effacne; Pannogel; PanOxyl; Ger.: Akne-Aid-Lotion 
mildt; Aknederm Oxid; Aknefug-oxidt; Akneroxid; Benzaknen; 
Benzoyt; Cordes BPO; H2 Oxylt; FGinoxid; Logomed Akne-Gclf; 
Marduk; Oxy Fissan; PanOxyl; Sanoxit; Scherogel; /WL; Acne- 
cide; Benoxyl; PanOxyl; Ital: Benoxid; Benzac; Benzomix; 
Clearasil Ultra; Delta 80; PanOxyl; Reloxyl; Samil-Ojt; Schero- 
gel; Neth.: Akneroxid; Benzac; Peaulinet; Tinagelt; Nonv.: Ba- 
siron; PanOxyl; SJ^,: Benoxyl; Benzac-AC; PanOxyl; Spain: 
Acne-Aidt; Aldoacne; Benoxygel; Clearamed; Oxiderma; Oxy- 
tokot; PanOxyl; Peroxacne; Peroxiben; Scherogelf; Stop Espinil- 
la Normaderm; Swed.: Basiron; Clcaramedt; Mytolact; Stioxyl; 
Switz.: Acneftjge; Akneroxid; Aknex; Basiron; Benzac; Desand- 
en; Effacne; HjOxylt; Lcdoxid Acne; Lubexyl; PanOxyl; UK: Ac- 
etoxyl t; Acnecide; Acnegelt; Benoxyl; Benzagelt; Clearasil Max 
ID; Mediclear; Nericur, Oxy; PanOxyl; Ultra Clearasil t; Valder- 
ma Activet; VSA: Ambi 10; Ben-Aqua; Benoxyl; Benzac; Benza- 
gel; Benzashave; Blemerase; Brevoxyl; Buf-Oxalt; Clear By 
Design; Clearasil; Cuticurat; Del Aqiia; Dermoxylt; Desquam; 
Exact; Fbstex; Loroxide; Neutrogena Acne Mask; Oxy; PanOxyl; 
Peroxin; Persa-Gel; Theroxidet; Triaz; Vanoxide; Xerac BPt. 

Multi-Ingredient: Austral: Clearasil Extra Strengthf; Belg.: 
Acnidazil; Benzamycin; CaruuL: Persol; Sulfoxyl; Vanoxide- 
HCt; Fr.: Uvacnylt; Ger.: Acnidazil; IrL: Benzamycin; Quino- 
derm; ItaL: Acnidazil; Delta 80 Plus; Katoxyn; iV«/li..- Acnecure; 
Acnidazil; S^.: Acneclear; Acnidazil; Benzamycine; Quino- 
derm-H; Quinodermt; Switz,: Acne Crcme Plus; Acnidazil; Qui- 
noderm; Quinoderm Hydrocoriisonef; UK: Acnidazil; 
Benzamycin; Quinoderm; Quinoderm with Hydrocortisonet; Qui- 
noped; USA: Benzamycin; Sulfoxyl; Vanoxide-HC. 



CaDcipotriol (10943-p) 

Calcipotriol (BAN, rlNN). 

Calcipotriene (USAN): MC-903. (52,7£.22£.24S)-24-Cyclo- 
propyl-9. 1 0-secochola-5,7, 1 0( 1 9),22-tetraene- 1 a,3p.24-triol. 
C27H4o03 = 412.6. 
CAS — / 12828 00'9; 1 12965-21-6. 



Calamine (1598-0 
Prepared Calamine. 

PhanrKKOpoeios. In Br., Chin., tnt. and US. 

The BP describes calamine as a basic zinc carbonate coloured 
with ferric oxide whereas the USP describes as zinc oxide 
with a small proportion of ferric oxide. 
Calamine is an amorphous, impalpable, pink or reddish- 
brown powder, the colour depending on the variety and 
amount of ferric oxide present and the process by which it is 
incorporated. Practically fnstduble in water; it dissolves with 
effervescence in hydrochloric acid. 

Calamine has mild astringent and antipruritic actions and is 
used as a dusting-powder, cream, lotion, or ointment in a va- 
riety of skin conditions. 

Preparations 

BP 1998: Aqueous Calamine Cream; Calamine and Coal Tar 
Ointment (Compound Calamine Ointment)\ Calamine Lotion; 
Calamine Ointment; 

USP 23: Calamine Lotion; Phenolated Calamine Lotion. 
Proprietary Preparations (details are given in Pari 3) 
USA: Calamox. 

Multi-ingredient: Austral: Animine; Ansenet; Bronzt; Cala- 
band; Caladryl; Calistaflext; Dermalife Plus; Quinaband; Septa- 
ccnet; Ungvita; Canad.: Aveeno Anti-Itch; Caladryl; Calamine 
Antihistamine; Calmasolt; Warestt; Noivy; Irl: Caladryl; Hydro- 
cal; RBC; Vasogen; Neth.: Caladryl; SJiJr.: Beracalt; Biohist; 
Caladryl; Calasthetic; Histamed; Lacto Calamine; Pasta Pnirat; 
Spain: Caladryl; Poliglicol Anti Acne; Talco Antihistam Calber; 
Talquissar; Talquistina; UK: Cal-A-Coolt; Calaband; Caladryl; 
Eczedermt; Hydrocalt; Lacto Calamine; Quinaband; RBC; 
Swarm; Vasogen; USA: Aveeno Anti-Itch; Caladiyl; Calamamm; 
Calamycin; Dome-Paste; Ivarest; RA Lotion: Resinol; Rhuli 
Spray. 



dverse Effects and Precautions 

The most frequent adverse effect associated with 
calcipotriol is skin irritation and it should not there- 
fore be applied to the facial area. Symptoms may in- 
clude burning, itching, erythema, and dry skin, but 
discontinuation of therapy is seldom necessary. Ag- 
gravation of psoriasis may occur. Hypercalcaemia 
that is rapidly reversible on withdrawal has occurred 
during treatment with calcipotriol and it should not 
be used in patients with disorders of calcium metab- 
olism. Other adverse effects include skin atrophy 
and photosensitivity. 

Effects on calcium homoeostasis. Calcipotriol is a vita- 
rain D derivative and therefore has the potential to cause hy- 
percalcaemia and hypercalciuria. Up to December 1993. 
when about ISO 000 patients in the UK had been treated with 
calcipotriol, the UK Committee on Safety of Medicines had 
received 6 reports of hypercalcaemia and 2 of hypercalciuria,' 
Three of the patients with hypercalcaemia either had used 
doses in excess of the recommended maximum (see Uses and 
Administration, below) or had pustular or exfoliative psoria- 
sis. Hypercalcaemia and hypercalciuria were reversible on 
withdrawal of calcipotriol. A study^ investigating the effect of 
calcipotriol on urine calcium excretion found that use of the 
maximum recommended dose for four weeks produced in- 
creased urine calcium excretion, and the authors suggested 
that patients requiring the maximum dose of calcipotriol 
should be monitored for hypercalciuria before and during 
treatment. A review^ of the effects of vitamin D analogues on 
calcium homoeostasis concluded that patients with unstable 
psoriasis are at particular risk of toxicity from calcipouiol and 
that measurement of urine calcium excretion is a more sensi- 
tive indicator of toxicity than serum-calcium concentrations. 
\ . Committee on Safety of Medicines/Medicines Control Agency. 

Dovonex ointment (calcipotriol). Current Problems 1994; 20: 

3. 

2. Berth- Jones J, et al Urine calcium excretion during treatment 
of psoriasis with tc^ical calcipouiol. Br J Dermatol 1993; 129: 
411-14. 

3. Bourke JF. et al ^^ltamin D analogues in psoriasis: effects on 
systemic calcium homeostasis. Br J Dermatol 1996; 135: 

347-54. 

Uses and Administration 

Calcipotriol is a vitamin D3 derivative. In vitro it ap- 
pears to induce differentiation and to suppress pro- 
liferation of keratinocytes. 

Calcipotriol is used in a cream or ointment for the 
management of mild to moderate plaque psoriasis 
and as a solution in the management of scalp psoria- 
sis; the concentration of calcipotriol used is 0.005%, 
In adults, applications should be made once or twice 
daily. No more than 100 g of cream or ointment and 
no more than 60 mL of scalp solution should be ap- 
plied in one week. If used in combination the limit 
is 60 g of cream or ointment together with 30 mL of 
scalp solution or 30 g of cream or ointment with 
60 mL of scalp solution. 

In children, the cream or ointment may be applied 
twice daily. No more than 50 g of cream or ointment 
should be applied in one week in children aged 6 to 
12 years; not more than 75 g per week should be ap- 
plied in children over 12-years-old. 

Skin disorders. Topical drugs are the treatment of first 
choice for chronic plaque psoriasis (p. 1075). Calcipotriol, di- 
thranol, and coal lar are commonly used for mild to moderate 
forms of the disorder. Calcipotriol has been shown to be 
effective' and has the advantages of being odouriess and non- 
staining. Its efficacy in children^ and during long-term^ use 
has also been demonstrated. A study comparing calcipotriol 
ointment with coal tar for chronic plaque psoriasis* found 
rapid improvement within the first 2 weeks of treatment with 
calcipotriol, whereas improvement with tar occurred only af- 
ter 4 weeks. When solutions of calcipotriol and betametha- 
sone were compared for mild to moderate scalp psoriasis,^ 
calcipotriol produced a satisfactory response, but betametha- 
sone was more effective and was associated with less irrita- 
tion of the scalp and face. Combination of calcipotriol with 
other antipsoriatic drugs may be beneficial; combination with 
betamethasone was more effective than treatment with cal- 



cipotriol alone in one study^ and in another,' addition of calj; 
cipouiol to treatment with acitretin improved efficacy. 
Beneficial results with calcipouiol have also been repoitcds 
pityriasis rubra pilaris^ and congenital ichthyoscs.' ^ 

1 . Murdoch D, Clissold SP. Calcipotriol: a review of its pharma-S'' 
cological properties and therapeutic use in psoriasis vulgaris % 
Dmgj 1992; 43: 415-29. V 

2. Darley CR. et al Safety and efficacy of calcipotriol ointment d 
(Dovonex*) in treating children with psoriasis vulgaris. Br J%^' 
Dermatol 1996: 135: 390-3. .| 

3. Ellis JP, et al Long-term treatment of chronic plaque psoriasis 4f 
with calcipotriol ointment in patients unresponsive to shon. ^^^ 
coniac! dithranol. Eur J Clin Res 1995; 7: 247-57. p. 

4. Tham SN, et al A comparative study of calcipotriol ointmeDt!C« 
and tar in chronic plaque psoriasis. Br J Dermatol 1994; 131: ^ 
673-7. 

5. Klaber MR, et al Comparative effects of calcipotriol soluUon*^^* 
(50 (ig/mL) and betamethasone 17-valcratc solution (1 mg/mL) 

in the treatment of scalp psoriasis. Br J Dermatol 1994; 131: J' 
678-83. 

6. Ruzicka T, Lorenz B. Comparison of calcipotriol monothcr^ 
and a combination of calcipotriol and betamethasone valtntt*^ 
after 2 weeks' treatment with calcipotriol in the topical therapy 1^ 
of psoriasis vulgaris: a multicentre, double-blind, randomized^ 
study. Br J Dermatol 1 998; 138: 254-8. (I 

7. van de Kerkhof PCM, et al The effect of addition of calcipoi-s^v 
riol ointment (SO |ig/g) 10 acitretin therapy in psoriasis. Br 
F\^^^»^i loofi. I Sii_o ^* - 



Dermatol 1998; 138: 84-9. 

8. van de Kertdiof PCM, Steijlen PM. Topical treatment of pityr. , 
iasis rubra pilaris with calcipotriol. Br J Dermatol 1994; 130: 
675-8. f 

9. Lucker GPH, et al Effect of topical calcipouiol on congcnitall 
ichthyoses. Br J Dermatol 1994; 131: 546-50. 

Preparations *r 

Proprietary Preparations (details are given in Part 3) 
AtisL: Psorcutan; Austral: Daivonex; Belg.: Daivonex; Canad^h 
Dovonex; Fr,: Daivonex; Ger,: Daivonex; Psorcutan; Irl: Dovoibp 
ex; ital: Daivonex; Psorcutan; ATclA.: Daivonex; Norw.: Daivorjll 
ex; SAfr.: Dovonex; Spmn: Daivonex; Swell: Daivonex; SwAl: . 
Daivonex; UK: Dovonex; USA: Dovonex. 



Centella (i600-d) ^ 
Herba Centellae; Hydrocotyle: Indian Pennywort. % 
CAS — 18449-41-7 (tnadecassic acid); 464-92-6 (aaauc 
acid); 16830-15-2 (asiaticoside). ^ 
Phormocopoeios. In Chin. ^ 

The fresh and dried leaves and stems of Centella asiatii 
i^Hydrocotyle asiatica) (Umbelliferae). It contains 
sic acid, asiatic acid, and asiaticoside. 




Centella has been used topically and by mouth in the n 
ment of wounds, ulcers, and keloid scars. Contact demiati^ 
has been reported. % 
The names gotu kola, gotu cola, and gota kola are used for 
Centella asiatica in herbal medicine. Centella is also used io^^ 
homoeopathic medicine. ^ 

References. 

1 . Santucci B, et al. Contact dermatitis due to Centelase®. Coii-'T;. 
tact Dermatitis 1985: 12: 39. ^' ^ 

Preparations ^ 
Proprietary Preparations (details are given in Part 3) "^5 
AusL: Collaven; Madecassol; Belg.: Madecassol; Canad.: Cothi- * 
lyne; Madecassolt; Fr.: Madecassol; Madecassol TUlgras; Martt- 
cassolt; Ital: Ceniellase; Neth.: Madecassolt; Spaiiir^ 
Blastoestimulina; Switi.: Madecassol. ^ 
Multi-ingredient: Austral: Zestabst; Fr.: Madecassol Neomy-^ 
cine Hydrocortisone; Ger,: Emdecassolt: ItaL: Angioton; Bvi^ 
en; Ncomyit Plus; ^poin; Blastoestimulina. V 



Cerous Nitrate (i255o-q) J' 
Cerium Nitrate. 
Ce(N03)3 = 326. 1 . 

CAS— 10108-73-3. ^ 
Cerous nitrate has been used topically in conjunction withsi^ 
ver sulphadiazine in the treatment of bums. 

Preparations 

Proprietary Preparations (details are given in Pait 3) 
Multi-ingredient: Belg.: Flammacerium; Fr,: Flammaceni 
Neth.: Flammacerium. 



Crilanomer (2788-y) rh 
Crilanomer (rINN). -b ' 

Acrylonitrile-starch Copolymer ZK-94006. A starch polymer 
with acrylonitrile. 
CAS — 37291-07-9. 

Crilanomer is a starch copolymer used as a hydrogcl 
dressing in the management of wounds. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Austral: bitrasite; Fr.: Intnisite; S,Afi:: Intrasite. 



i 
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DiitthiraLinioD (i606-g) 

Dithranol (BAN, riNN). 

Anthralin; Dioxyanthranol; Dithranolum. I .B-Dihydroxyan- 
throne; 1 ,8-Dihydroxy-9(IOH)-anthracenone. 
C,4H,o03 = 226.2. 

16203-97-7 (dithranol 



CAS — 1143-38-0 (dithranol) 
triacetate). 

Pharmacopoeias. In Chin.. Eur. (see p.viii). and US. 

A yellow to yeUowish-brown, odourless, ciystalline powder. 
Practically insoluble in water, slightly soluble in alcohol, in 
ether, and in glacial acetic acid; soluble in chloroform and in 
dichloromethane; soluble to sparingly soluble in acetone; dis- 
solves in dilute solutions of alkali hydroxides. The filtrate 
from a suspension in water is neutral to litmus. Store at a tern- 
peratuie of 8" to IS** in airtight containers. Protect from light, 

CAUTION. Dithranol is a powerful irritant and should be kept 
away from the eyes and tender parts of the skin. 

Stability. The stability of dithranol has been studied in a 
number of bases and vehicles.'-^ The weaker preparations of 
dithranol may be the least stable.' Salicylic acid is included in 
dithranol preparations as an antoxidant and its inclusion in 
pastes also containing zinc oxide prevents their discoloration 
due to the inactivation of dithranol by zinc oxide.^ However, 
zinc oxide or starch can be omitted from dithranol pastes 
without loss of effectiveness provided stiffness is main- 
tained.^ Addition of ascorbic or oxalic acid may improve di- 
thranoPs stability in 'Unguentum Merck* but salicylic acid 
appears to be ineffective.^The effect of salicylic acid on the 
instability of dithranol in yellow soft parafBn is variable**^ 
and its inclusion has been questioned as it can be initant and 
percutaneous absorption can be significant.^ Dithranol is rel- 
atively stable in white soft paraffin.' 
The application of any type of heat and contact with metal 
spatulas should be avoided during the manufacture of dithra- 
nol pastes^ and if milling facilities are not available dithranol 
can be incorporated into Lassar*s paste by dissolving it first in 
chloroform.* 

1. Green PG, et al. The stability of dithranol in various bases. Br 
J Dermatol 1985; 113 (suppl 29): 26. 

2. Lee RLH. Stability of dithranol (anthralin) in various vehicles. 
Aust J Hasp Pkarm 1987; 17: 254-8. 

3. Comaisb S. et al. Factors affecting the clearance of psoriasis 
with dithranol (anihralin). Br J Dermatol 1971; 84: 282-9. 

4. PSGB Lab Report P/79/1 1979. 
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1 . ... 

Treatment for psoriasis should be contihiied until - 
the skin is entirely clear. Intermittent courses may be 
needed to maintain the response. Treatment sched- 
ules often involve coal tar and UV irradiation (pref- 
erably UVB) before the application of dithranol (see 
below). Salicylic acid is included in many topical 
preparations of dithranol. 

A cream containing dithranol triacetate 1 % has been 
used similarly to dithranol in conventiona] treatment 
of psoriasis. 

Psoriasis. Dithranol used alone or with coal tar with or with- 
out tiltraviolet light continues to be one of the drugs of first- 
line treatment for psoriasis (p. 1075). It is particularly suited 
to the treatment of stable chronic plaque psoriasis but unlike 
coal tar, is irritant to healthy skin and care is requited to en- 
sure that it is only applied to lesions. Treatment with dithranol 
is therefore more feasible when the plaques are large or few 
in number. Concomitant use of coal tar may help to reduce the 
irritant effects of dithranol without affecting efficacy. Tradi- 
tional treatment with dithranol is time consiuning and more 
suitable for use on hospital inpatients. Dithranol formulated 
in stiff preparations such as Lassar*s paste to minimise 
spreading to perilesional skin is left on overnight covered 
with a suitable dressing and washed off the next day. Treat- 
ment is usually initiated with a concentration of 0.1% (0.05% 
in fair-skinned patients) and gradually increased according to 
the response and irritation produced. Cream formulations 
may be less effective but are more suitable for domestic use. 
Dithranol is also used with UVB phototherapy and there have 
been many modifications of the original Ingram's regimen in 
which dithranol is applied after batiiing in a tar bath and ex- 
posure to ultraviolet hght. Inpatient stays of up to 3 weeks 
may be required but long periods of remission can be ob- 
tained. However, short-contact therapy in which concentra- 
tions of up to 5% of dithranol arc applied daily for up to 1 
hoiu- are more suitable for use on an outpatient basis and there 
appears to be Uttie reduction in efficacy; irritation and stain- 
ing may also be reduced. 

IPrepsuratSons 

BP 1998: Dithranol Cream; Dithranol Ointonent; Dithranol Paste; 
USP 23: Anthralin Cream; Anthralin Ointment 



Adverse Effects and Precautions 

Dithranol may cause a burning sensation especially 
on perilesional skin. Patients with fair skin may be 
more sensitive than those with dark skin. It is iiritant 
to the eyes and mucous membranes. Use on the face, 
skin flexures, and genitals should be avoided. Hands 
should be washed after use. 
Dithranol should not be used for acute or pustular 
psoriasis or on inflamed skin. It stains skin, hair, 
some fabrics, plastics, and enamel. Staining of bath- 
room ware may be less of a problem with creams 
than ointments. Stains on skin and hair disappear on 
cessation of treatment although such disappearance 
may be slow. 

Uses and Administration 

Dithranol is used in the treatment of subacute and 
chronic psoriasis usually in one of two ways. Con- 
ventional treatment is commonly started with an 
ointment or paste containing 0.1% dithranol (0.05% 
in very fair patients) applied for a few hours; the 
strength is gradually increased as necessary to 0.5%, 
occasionally to 1%, and the duration of contact ex- 
tended to overnight periods or longer. The prepara- 
tion is sparingly and accurately applied to the 
lesions only. If, on initial treatment, lesions spread 
or excessive irritation occurs, the concentration of 
dithranol or the frequency of application should be 
reduced; if necessary, treatment should be stopped. 
After each treatment period the patient should bathe 
or shower to remove any residual dithranol. 
For short-contact therapy dithranol is usually ap- 
plied in a soft basis to the lesions for up to 60 min- 
utes daily, before being washed off. As with 
conventional treatment the strength used is gradual- 
ly increased from 0. 1 % to 2% but strengUis up to 5% 
have been used. Surroimding unaffected sltin may 
be protected by white soft paraffin. 



Proprietary Preparations (details are given in Part 3) 
Austral: Dithrocreara; CaruuL: Anthraforte; Anthranol; Anthras- 
calp; Fr.: Anthranolt; Dithrasist; Dithrocream; Micanol; 
Ittu.: Psoriderm; Neth,: Psoricreme; Norw.: Micanol; SAfr.: An- 
thranolt: Spcdn: Anthranol; Swed.: Amitasef; Micanol; UK: Al- 
phoditht; Anthranolt; Dithrocream; Exolant; Micanol; USA: 
Anthra-Derm; Dritho-Scalp; Drithocreme; Micanol; Miconal. 
Multi-ingredient: Aiut; Anthradcrm; Psoradexan;i4j*5iniL: Di- 
thrasal; Psorint; Fr.: Anaxeryl; Ger.: Plesialt; Psoradexan; 
Psoralen MT, Psorisprayt; StieLasant; Warondo Psoriasissalbet; 
Irl: Psoradrate; Ital: Pentagammaf; Spain: Lapiccs Epiderm 
Metadier; PSorantral; Switz.: Psoradexan; Psoralen MTt; VK: Di- 
throlant; Psoradratet; Psorin. 



Ethyl Lactate (i6638-n) 
C5H,o03= I 18.1. 
CAS — 97-64-3. 

Ethyl lactate has been applied topically in the treatment of 
acne vulgaris. It is reported to lower the pH within the skin 
thereby exerting a bactericidal effect. 
Ethyl lactate is also used in the flavouring of foods. 

(Preparations 

Proprietary Preparations (details are given in Part 3) 
Multi-Ingredient: VK: Tri-Acf. 



Etretinate (I609<s) 
Etretinate (BAN, USAN. rINN). 

Ro- 1 0-9359. Ethyl 3-methoxy- 1 5-apo-<Karoten- 1 5-oate: 

Ethyl (o//-trans)-9-(4-methoxy-2.3.6-trimethylphenyl)-3,7- 

dimethylnona-2,4,6,8-tetra-enoate. 

C23H3o03 = 354.5. 

CAS — 54350-48-0. 

Adverse Effects and Precautions 

As for Isotretinoin, p. 1084. 

Donation of blood should be avoided for at least 2 years after 
cessation of treatment. The period of time during which preg- 
nancy must be avoided following cessation of treatment has 
not been determined; detectable plasma-etretinate concentra- 
tions have been reported nearly 3 years after stopping treat- 
ment. 

In addition to the references cited below under the various 
headings, fiirther references to the adverse effects of etreti- 
nate can be found in Isotretinoin, p. 1084, under Effects on the 
Blood. Eyes. Liver, Musculoskeletal System. Serum Lipids, 
and the Skin as well as under Vasculitic Syndromes. 



Inogenicity. A report of 2 jtetients developffig lymj*^! 
mas while receiving etretinate' prompted a report of 3 otl^i 
malignancies in patients taking etretinate.^ f i 

1. Woll PJ, et al. Lymphoma in patients taking etretinate. LancH' 
1987; ii: 563-4. 

2. Harrison PV. Retinoids and malignancy. Lancet 1987; U; iQi^. 

Effects on the cardiovascular system. The Italian Mi^^ 
istry of Health recommended' that the electrocardiognjoi 
blood lipids, and clotting factors should be monitored be^ 
and throughout treatment with etretinate as there had bett^ 
rare suspected cases of myocardial ischaemia and infiociic^ 
reported in treated patients. ^ . 

1. Anonymous. Reports from regulatory agencies: etretinates^ 
WHO Drug Inf 1987; 1: 29. 

Effects on the Iddneys. A report of impaixed renal fimctit^ 
associated with etretinate in one patient.^ It was noted tbat^^ 
manufacturer-sponsored smdies the mean serum-creatiQlg^ 
concentration had been raised in patients receiving etretiQadi^ 

1. Horber FF. et al. Impaired renal function and hypercalcaesda,' 
associated with etretinate. iMncet 1984; U: 1093. "^H 

Oedema. A report of generalised oedema following tr^. 
ment with etretinate.' Five other cases had been reported in 
the literature and rechallenge in 4 patients had provoked a^ 
currence. k^. 
1 Allan S, Christinas T. Severe edema associated with etretioate.^^'^ 
J Am Acad Dermatol 1988; 19: 140. g 

Interactions 

As for Isotretinoin, p. 1085. > 

Methotrexate. The risk of developing hepatotoxicity may 
be increased by concomitant administration of etretinate and 
methotiexate (see Interactions under Methotrexate, p J49V; 

Warforin. Etretinate has been reported to reduce the theS- 
peutic efficacy of warfarin (see Interactions under Waifaiin^ 
p.968). 

Pharmacokinetics 

The mean bioavailability of etretinate is about 40% following 
oral administration but there is a large interindividual variai 
tion. Absorption can be increased by administration with nulk 
or fatty food. Etretinate undergoes significant first-pass ^ 
tabolism and plasma concentrations of the active caiboxylj|c 
acid metabolite, acitretin (p. 1077), may be detected before.; 
those of the parent drug; acitretin may itself be metabolised to, 
etretinate (p. 1077). Both etretinate and acitretin are extene 
sively bound to plasma protein. Etretinate spears to accufflu^ 
late in adipose tissue after repeated dosing and has a' 
prolonged elimination half-life of about 120 days; detectable 
serum concentrations have been observed up to 3 years afteif . 
the discontinuation of therapy. Up to 75% of a dose is exoet; 
ed in the faeces mainly as unchanged drug. Etretinate is al«j ^ 
excreted in the urine as metabolites. Etretinate crosses the^ 
placenta and is distributed into breast milk. .-y-' 

References. 

1. Brazzell RK. Colbum WA. PharroacokincUcs of the retinoids ^i 
isotretinoin and etretinate. J Am Acad Dermatol 1982; 6: ^ ^ 
643-51. 

2. Rolhnan O, Vahlquist A. Retinoid concentrations in skin, se- ^ 
rum and adipose tissue of patients treated with etretinate. BrJ \ 
Dermatol 1983; 109: 439-47. 

3. Colbum WA, et al Effect of njeals on the kinetics of cuetinate.^,^ » 

J Clin Pharmacol 1 985; 25: 583-9. .4 ^ . 

4. Lucek RW, Colbnrn WA. Clinical pharmacokinetics of thc^Jf 
letinoids. Clin Pharmacokinet 1985; 10: 38-62. • ^ i 

5. DiCiovanna JJ, et al. Etretinate: persistent scrum levels after ,^1 
long-term therapy. Arch Dermatol 1989; 125: 246-51. ,^ ' 

Uses and Administration HJ^^ 

Etretinate is a retinoid and is a derivative of tretinoin (p. 1093)^^ , ; 
It has been given by mouth for the treatment of severe, exten^ j 
sive psoriasis that has not responded to other treatment, espe^' | 
cially generalised and palmo-plantar pustular psoriasis. It has 
also been used in severe congenital ichthyosis, and severe 
Darier's disease (keratosis fbllicularis) as well as other diso^ ^ J; 
ders of keratinisation. Acitretin (p. 1077) is now prefeired to ^ f 
etretinate. ' 'j 

Therapy has generally been begun at a dosage of 0.75 to 1 mg 
per kg body-weight daily in divided doses by mouth. A max^ Z 
imum dose of 1.5 mg per kg daily should not be exceed^ I 
(some sources have suggested a maximum of 75 mg daily )i v r 
Erythrodermic psoriasis may respond to lower initial doses ot . 
0.25 mg per kg per day, increased at weekly intervals by. : 
0.25 mg per kg per day until optimal response occurs. Follow- | 
ing the initial response, generally after 8 to 16 weeks of thcfr 
apy, maintenance doses of 0.5 to 0.75 mg per kg daily have 
been given. Therapy should be discontinued once lesions 
have sufficiently resolved. * ^ 

Preparations 'px 
Proprietary Preparations (details are given in Part 3) * > 
Austral: Tigasont; Canad.: Tegisont; Fr.: Ti$asonr, per.^^^^ 
gasont; Irl: Tigasont; ital: Tigason; Sj^fr.: Tigasont: Spmt 
Tigasont; Swed.: Tigasont; SwUz.: Tigasont; UK- TigasooT^^^ 
USA: Tegison. .r^K 
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Ichthosepul; Ichthospasmin Nt; Pelvichthol N; Swit^: Aknich 
thol N; Ichtho-Cadmint. 



DsotretmoDin) 



(1616-p} 



Isotretinoin (BAN, USAN. rlNN). 

Isotretinoinum; ! 3-c/s-Retinoic Acid; Ro-4-3780. (I3Z)-I5- 
Apo-p-caroten-l5-olc acid; (22.4£.6£.8£)-3.7-Dimethyl-9- 
(2,6,6-tnmethylcyclohex- 1 -enyi)nona-2,4,6,8-tetraenoic acid. 
C20H28O2 = 300.4. 
CAS — 4759-48-2. 

Pharmacopoeias. In Eur. (see p.vlii) and US. 

A yellow or light orange, ciystaUine powder or yellow crys- 
tals. Practically insoluble in water; sparingly soluble to 
slightly soluble in alcohol; sparingly soluble in ether, in iso- 
propyl alcohol, and in macrogol 400; soluble in chloroform 
and in dichloromethane. Store in airtight containers at a tem- 
perature not exceeding 25*. Protect from light. The Ph. Eur. 
recommends that the contents of an opened container be used 
as soon as possible and that any unused part be protected by 
an atmosphere of an inert gas. The USP specifies that all the 
contents should be stored under an atmosphere of an inert gas. 

Adverse EfiTecits 

The adverse effects of isotretinoin and other oral 
retinoids are similar to those of vitamin A (see 
p. 1358) and are generally reversible and dose-relat- 
ed. The most common are dryness of the mucous 
membranes and of the skin with scaling, fragility, 
and erythema, especially of the face, cheilitis, pruri- 
tus, epistaxis, conjunctivitis, dry sore mouth, and 
palmo-plantar exfoliation. Corneal opacities, dry 
eyes, visual disturbances, skeletal hyperostosis, and 
musculoskeletal symptoms may also occur. Eleva- 
tion of serum triglycerides, hepatic enzymes, eryth- 
rocyte sedimentation rate, and blood glucose have 
been reported. Other effects have included hair thin- 
ning, photosensitivity, changes in skin pigmenta- 
tion, paronychia, gastro-intestinal symptoms, 
headache, drowsiness, sweating, mood changes, 
psychotic symptoms, depression, suicidal behav- 
iour, benign intracranial hypertension, seizures, vas- 
culitis, and an association with skin infections and 
an inflammatory bowel syndrome. 
Isotretinoin and other retinoids are teratogenic. 
When isotretinoin is applied topically the adverse 
effects are similar to those of tretinoin (see p. 1094). 

General references. 

1. David M, et al Adverse effects of retinoids. Med Toxicol 1988: 
3: 273-88. 

2. Keefe M. Adverse reactions profile: retinoids. Prescribers' J 
1995; 35: 7 1-^. 

Effects on the blood. Thrombocytopenia has been reported 
in 2 patients receiving etretinate and in one patient treated 
with isotretinoin. ' There has also been a report of agranulocy- 
tosis associated with isotretinoin therapy in a 16-year-old 
boy.^ Leucocytosis^*^ and multiple thrombiasis' have been re- 
ported in patients who received tretinoin by mouth for treat- 
ment of acute promyelocytic leukaemia. 

1 . Naldi L. et al. Etretinate therapy and thrombocytopenia. Br J 
Dermatol 1991; 124: 395. 

2. Waisman M. Agranulocytosis from isotretinoin. J Am Acad 
Dermatol 1988; 18: 395-6. 

3. Toh CH. Winficld DA. All-trans relinoic acid and side-effects. 
Uncet 1992; 339: 1239-40. 

4. Frankel SR, et al. The "retinoic acid syndrome' in acute pro- 
myelocytic leukemia. Ann Intern Med 1992; 117: 292-6. 

5. Forjaz De Lacerda J, et al. Multiple thrombosis in acute promy- 
elocytic leukaemia after tretinoin. Lancet 1993; 342: 114-15. 

Effects on the eyes. Corneal opacities and papilloedema 
are among the more serious effects of isotretinoin on the eye 
but they are usually reversible if therapy is discontinued; pap- 
illoedema can result from benign intracranial hypertension^'^ 
and patients receiving concomitant treatment with tetracy- 
clines are particularly at risk.^ Oral retinoids appear to inter- 
fere with retinal function' and there have been reports of 
alterations in colour sense,** poor night vision, and photopho- 
bia.' However, a 1-year follow-up failed to find any evidence 
of ocular toxicity attributable to etretinate in patients who had 
received long-term treatment and one patient who had toxic 
optic neuropathy due to methotrexate was able to continue 
treatment with etretinate.^ 

Ectropion has been associated with etretinate therapy in one 
patient.' 

1 . Fraunfelder FT, et al. Adverse ocular reactions possibly associ- 
ated with isotretinoin. Am J Ophthalmol I98S; 100: 534-7. 

2. Gibberd B. Drug-induced benign intracranial hypertension. 
Prescribers ' 7 199 1 ; 31: 11 8-2 1 . 



Best Available Copy 

A Brown RD, Grattan CEH. Visual toxicity of synthetic retinoids. 
„ Br J Ophthalirfot 198?; 73j 286r8. . 

4. Weber U. et al. Abnormal retinal function associated with long- 
term etreUnate? Lancet 1988; I: 235-6. 

5. Weleber RG, et al. Abnormal retinal function associated with 
isotretinoin therapy for acne. Arch Ophthalmol 1986; 104: 
831-7. 

6. Pitts JF, et al. Etretinate and visual fiinction: a 1-year follow- 
up study. BrJDennatol 1991; 125: 53-5. 

7. Brenner S. et al. Ectropion: an adverse effect of etretinate ther- 
apy for psoriasis. DICPAnn Pharmacother 1990; 24: 1007. 



Effects on the liver. Transient slight elevations of serum 
concentrations of liver enzymes are common with etretinate, 
but there have been few reports of acute hepatitis'-^ or chole- 
static jatmdice.^ In one patiem, acute hepatitis progressed to 
chronic active hepatitis, despite cessation of etretinate 
therapy^ but studies examining serial liver biopsies from pa- 
tients receiving long-term etretinate have failed to show any 
significant chronic liver damage.^ '' The manufacturers have 
reported instances of hepatic fibrosis, necrosis, and/or cirrho- 
sis. 

In a recent overview it was considered that some form of 
hepatotoxicity may be seen in up to 20% of padents treated 
with etretinate and significant liver disease is thought to occur 
in 1%.« 

Isotretinoin may also cause mild elevations of liver enzymes 
and the mantjfacmrers state that jaundice and hepatitis have 
occurred rarely. There is also a report of fatty liver' 

1. Foged EK, Jacobsen FK. Side effects due to RO 10-9359 (Ti- 
gason). Dermatologica 1982; 164: 395-403. 

2. Weiss VC, et al. Hepatotoxic reactions in a patient treated with 
etretinate. Anh Dermatol 1984; 120: 104-6. 

3. Gavish D, et al. Cholestatic jaundice, an unusual side effect of 
etretinate. J Am Acad Dermatol 1985; 13: 669-70. 

4. Weiss VC, et al. Chronic active hepatitis associated with etret- 
inate therapy. Br J Dermatol 1985; 112: 591-7. 

5. Glazer SD, et al UlUastructural survey and tissue analysis of 
human livers after a 6-nionth course of etretinate. J Am Acad 
D«nmiro/ 1984; 10: 632-8. 

6. Foged E, et al. Histologic changes in the liver during etretinate 
tszt&mcnx. J Am Acad Dermatol 1984; 11: 580-3. 

7. Roenigk HH, et al. Serial liver biopsies in psoriatic patients 
receiving long-term etretinate. Br J Dermatol 1985; 112: 
77-81. 

8. Boyd AS. An overview of the retinoids. Am J Med 1989; 86: 
568-74. 

9. Taylor AEM, Mitchison H. Fatty liver following isotretinoin 
therapy. Br J Dermatol 1991; 124: 505-6. 

Effects on the musculoskeletal system. An ossification 
disorder resembling diffiise skeletal hyperostosis, with myal- 
gia, arthi^algia, and stiffness was first reported by Pittsley in 
patients who had taken large doses of isotretinoin for pro- 
longed periods.' Premature closure of the epiphyses in a child 
treated with isotretinoin has also been described.^ DiGiovan- 
na later found radiographic evidence of extraspinal tendon 
and ligament calcification in patients who had received long- 
term therapy with etretinate^ and there were reports of spinal 
hyperostosis from other workers^ and one of spinal cord com- 
pression.^ Gilbert et al.^ were unable to find radiographic 
skeletal changes after 6 to 18 months of U-eatment with etret- 
inate but Wilson et al.^ found that hyperostosis was fairly 
conmion in patients taking moderately prolonged therapy and 
they recommended that radiological examinations should be 
carried out every 12 months in patients taking etretinate. 
However, they were unable to find any clear association be- 
tween these effects and the total dose or duration of treatment. 
Others have found evidence of changes after 4 months in pa- 
tients who had taken isotretinoin 1 mg per kg body-weight 
daily and recommended that radiological examinations 
should be made every 6 months in patients receiving isotretin- 
oin for more than a year.^ However, another study found that 
although 12% of patients receiving isotretinoin 0.S mg per kg 
had evidence of hmrostoses this was not clinically signifi- 
cant in any patient.' Tangrea et al. suggested that monitoring 
beyond the treatment period might be unnecessary as calcifi- 
cations and hyperostosis in patients who had received 
isotretinoin for 3 years had neither progressed nor improved 
10 to 24 months after the end of treatment; additionally no 
new hyperostoses had developed during that period. '° Of 25 
patients treated with aciu^tin for a mean of 5 years one had 
abnormal calcification thought to be caused by the drug;" 
therapy with acitrctin was continued with no further side-ef- 
fects. The authors recommended radiological examinations 
after twelve months of treatment and then every second year. 
A study in 135 patients'^ who had received oral retinoids for 
a mean of 30 months could establish no relationship between 
spinal abnormalities and prolonged oral retinoid treatment 
and the authors suggested that spinal abnormalities only oc- 
cur sporadically in predisposed patients. 
There have also been individual reports of hypercalciuria^ or 
hypercalcaemia'^'*^ associated with oral retinoid therapy. 
Oral retinoids may also cause muscle damage;'^ " myositis 
has been reported with tretinoin'^ and severe myopathy with 
acitretin.'' 

1. Pittsley RA. Yoder FW. Retinoid hyperostosis: skeletal toxici- 
ty associated with long-term administration of I3-cis-retinoic 
acid for refractory ichthyosis. N Engl J Med 1983; 308: 
1012-14. 
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: :lone LM, et al. Premature epiphyseal closure in a childs' 
' giving oral 13-cis-retinoic acid. J Am A^ad Dermatoli^si^'\ 
7r663^ < 4.^. 

3. DiGiovanna JJ, et al. Extraspinal tendon and ligament calcifi. ^ 
cation associated with long-term therapy with etretinate 

EngtJ Med \9i6; 315: 1177-82. V ?« 

4. Archer CB, et al. Spinal hyperostosis and etretinate. Lancet . '^1 
1987; I: 741. f ^ 

5. Tfelt-Hansen P. et al. Spinal cord compression after long-ierm 
euetinate. Lancet 1989; U: 325-6. ^ 

6. Gilbert M, et al. Lack of skeletal radiographic changes during^^ 
short-term etretinate therapy for psoriasis. Dermatologicl A 
1986; 172: 160-3. 

7. Wilson DJ, et al. Skeletal hyperostosis and extraosseous calci- 
fication in patients receiving long-term etretinate (Tigason) T 
Br J Dermatol 1988; 119: 597-607. h 

8. Tdrfik L, et al. Bone-scinUgraphic examinations in patients '^t 
treated with retinoids: a prospective study. Br J Dermatol 
1989; 120: 31-6. 

9. Carey BM, et al. Skeletal toxicity with isotretinoin therapy: t^^k 
clinico-radiological evaluation. Br J Dermatol 1988; 119' % 
609-14. 

10. Tangrea JA, et al. Isotretinoin and the axial skeleton. Lancet '^i 
1992; 340: 495-6. 2. 

1 1 . M0rk N-J. et al. Skeletal side-effects of 5 years' acitretin treat- l^^i 
ment. Br J Dermatol 1996; 134: 1 1 56-7. f 

12. Van Dooren-Greebe RJ. et al. Prolonged treatment with oral > 
retinoids in adults: no influence on the frequency and severity 

of spinal abnormalities. Br J Dermatol 1996; 134: 7 1-6. .J^ , 
IB.Valentic JP, et al. Hypercalcemia a.ssociated with oraUl 
isotretinoin in the treatment of severe acne. JAMA 1983; 250* 
1899-1900. t 

14. Horber FF, et al. Impaired renal function and hypercalcaemia ^ 
associated with etretinate. Lancet 1984; U: 1093. ; » 

15. Akiyama H, et al. Hypercalcaemia due to all-trans retinoic ac- k 
id. Lancet 1992; 339: 308-9. a 

16. Hodak E. et al. Muscle damage induced by isotretinoin. Br*j^ 
Med J me. 293: 425-6. ^ 

17. David M, et al. Elecuomyographic abnormalities in patients ^< 
undergoing long-term therapy with etretinate. J Am Acad Der- > 
matol 1988; 19: 273-5. 

18. Miranda N. et al. Myositis with tretinoin. Lancet 1994; 334: 
1096. ] 

19. Lister RK, et al. Acitretin-induced myopathy. Br J Dermatol ■ 
1996; 134: 989-90. > 

Effects on the respiratory system. There have been re- 
ports of exercise-induced wheezing.' eosinophilic pleural efi;^ 
fusion,^ and worsening asthma^ associated with isotretinoin 
therapy. The USA manufacturers have records of adverse ef- ^ 
fects on the lung including worsening asthma, recurrent pneu^ > 
mothorax, interstitial fibrosis, and pulmonary granuloma.^ A 
study of healthy subjects confirmed that lung function tests 
could deteriorate after treatment with isotretinoin.^ 

1 . Fisher DA. Exercise-induced bronchoconstriction related to 
isotretinoin therapy. J Am Acad Dermatol 1985; 13: 524. 

2. Bunker CB, et al. Isotretinoin and eosinophilic pleural effu> \ 
sion- Lancet 1 989; i: 435-6. , : > 

3. Sabroc RA. et al. Bronchospasm induced by isotretinoin. Br 
Me</7 1996; 312: 886. \i 

4. Bunker CB, et al. Isotretinoin and the lung. Br J Dermatol ■ 
1991; 125(suppl38):29. ' 

Effects on serum lipids. The oral retinoids induce dose^ , 
dependent changes in serum lipids. There can be increases in . 
very- low -density- lipoprotein cholesterol with smaller in- ^ 
creases in low-density-lipoprotein cholesterol and reductions v 
in high-density-lipoprotein cholesterol.' These effects appear < ' 
to be unrelated to age or sex. Tliey occur early during treat- 
ment and are usually reversible within a few weeks of discon- ° 
tinuation. Overall, the effect of isou^tinoin is much greater 
than that of etretinate. Although the total cholesterol and trig- ' 
lyceride concentrations may remain within normal limits, \ 
types nb and IV hyperlipidaemias are not unconunon amoitg. ^ 
patients receiving oral retinoids. There has been a report of < 
pancreatitis associated with hypertriglyceridaemia in patients s 
treated with isotretinoin.^ ' - 

Retinoids should be used with caution in patients with pre-- 
existing hypertriglyceridaemia or in those at risk of develop- 
ing hypertriglyceridaemia.' Concomitant administration of . ^ 
fish oil containing eicosapentaenoic acid has been reported to > 
attenuate retinoid-induced increases in serum-cholesterol and 
serum-triglyceride concentrations.' - 

1 . Henkin Y, et al. Secondary dyslipidemia: inadvertent effects of ^ 
drugs in clinical practice. JAMA 1992; 267: 961-8. ^-^ 

2. Flynn WJ, et al. Pancreatitis associated with isotretinoin-in- 
duced hypertriglyceridemia. Ann Intern Med 1987; 107: 63. 

3. Marsden JR. Effect of dietary fish oil on hyperlipidaemia due 
to isotretinoin and etretinate. Hum Toxicol 1987; 6: 219-22. 

Effects on sexual fiinction. Ejaculatory failure has been 
reported in 3 men to be associated with isotretinoin treat- 
ment.' A possible mechanism could be an effect on the goblet 
cells of the seminal vesicles, an effect similar to die general 
reduction in body secretions which leads to dry mucous mem- 
branes. 

1. Coleman R, MacDonald D. Effects of -isotretinoin on male re- 
productive system. Lancet 1994; 344: 198. 
Effects on the skin, hair, and nails. Apart from the moit 
common adverse effects of oral retinoids on the skin and hair . 
(see above), there have been isolated reports of granuloma- 
tous lesions,'-^ precipitation or exacerbation of eryihroder- 
ma,' '* palmo-plantar eruptions.^ prurigo-Uke eruptions,* scalp , 
folliculitis.^ pyoderma gangrenosum,'-'' palmo-plantar sticbi j 
ness,^ curling hair,'° and chloasma (melasma)." There has . 
been a report of fatal toxic epidermal necrolysis associated 
with etretinate.''^ Acne fulminans has been reported as a com- , 
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pharmacopoeiai. jpn includes berberine chloride and bert^^r ihe 
I'ptannate. 

A quaternary al)caloid present in hydrastis. in various species 
if^ of Berberis, and in many other plants. 

5| Berberine has been used as a bitter. It possesses antimicrobial 
>i activity and has been tried as various salts in a number of in- 
I fections. Berberine may also be used as a flavouring agent in 

Cfood and alcoholic drinks. 

t| References. 

I" 1 Khin-Maung-U, et al. Clinical trial of berberine in acute watery 
, I ' ' diarrhoea. Br Med J 1 985; 291: 1 601 -5. 
if^i.Rabbant GH, et al Randomized controlled trial of berberine 
sulfate therapy for diarrhea due to enterotoxigenic Escherichia 
^ %,ilycoli and Vibrio cholerae. J Infect Dis 1987; 155: 979-84. 

|V3<f^ennerstroni JL, et al Berberine derivatives as antileisKmanial 
. ir^ dnigs. Antimicrob Agents Chemother 1990; 34: 918-21. 

'4. Ptiillipson JD, Wright CW. Medicinal plants in tropical medi> 
' iJ cine: 1 Medicinal plants against protozoal diseases. Trans R 
r%f Sac Trap Med Hygl99U 95: li-2\, 

preparations 

^proprietary Preparations (details are given in Part 3) 
fvlasmil.* Murine, 
r^f llfulti-ingreilient: Fr.: Pastilles Jesself; Sedacollyre. 



iergamot Oil (46i3-g) 
^ I Bergamot Essence; Oleum Bergamottae. 
''^Wjo/mocopoe/os. In Fr. 

.1 A greenish or brownish-yellow volatile oil with a characteris- 
; 3 tic fragrant odour and a bitter aromatic taste, obtained by ex- 
pfession from the fresh peel of fruit of Citrus bergamia 
^ (Rutaceae). Constituents include linalyl acetate and 5-meth- 
. . oxypsoralen. 

; f^Bieigamot oil is employed in perfumery. It is included in some 
,,k|^eparations for upper respiratory-tract disorders. It is also 
'loused as a flavouring in Earl Grey tea. It contains 5-niethoxyp- 
;Soralen (p. 1088). Photosensitivity reactions have occurred 
' following the topical use of preparations containing beigamot 

m. 

||?reparations 

Proprietary Preparations (details are given in Part 3) 
pl^iittt-ingredient: Belg.: Ebexolt; Fk: Balsamorhinol; Ephy> 
^ %<irol: Humex; Cer.: Nephulon Et; ItaL: Cura; Sanaderm. 



!|etaihistme Hydrochloride (92i3-q) 

, ||Betahistine Hydrochloride (USAN, rINNM). 
^ t^iahlstine Dihydrochloride (BANM): PT-9. N-Methyl-2-(2- 
(SyHdyl)ethyiamlne dihydrochloride. 
a^H,2N2.2HCI = 209.1. 
,L,JCAS — 5638-76-6 (bctahistine): 5579-84-0 (betahistit^e 
f0^ydrochioride). 

'Betahistine (Mlesylate (looss-v) 

/ Betahistine Mesilate; Betahistinl Mesilas. N-Methyl-2-(2-pyri- 
j 1 !dyl)ethyiamlne bismethanesulphonate. 
*S^H,2N2,(CH403S)2 = 328.4. 
MS — 54856'23-4. 
'^nmcopo&as. In Eur. (see p.viii) and Jpn. 

1^ White, crystalline, very hygroscopic powder. Very soluble 
f itiiwater; freely soluble in alcohol; very slightly soluble in iso- 
pfdpyl alcohol. A 10% solution in water has a pH of 2 to 3. 
^re ui airtight containers. 

Effects 

.. f i^astro-intestinal disturbances, headache, and skin rashes 
b^ve been reported. 

.Precautions 

■Betohistine should not be given to patients with phaeochro- 
: ^nlocytoma. It should be given with care to patients with asth- 
nta,:peptic ulcer disease or a history of peptic ulcer disease. 

i^ses and Administration 

dej^stine is an analogue of histamine and is claimed to im- 
pfoveithe microcirculation of the labyrinth resulting in re- 
duced endolymphatic pressure. It is used to reduce the 
Bymptoms of M 6ni£ie's disease (p.400). 
Betahistine is given by mouth as the hydrochloride or me- 
JsyJatc.The usual initial dose (of the hydrochloride) is 16 mg 
%)se times daily taken preferably with meals; maintenance 
^bses are generally in the range of 24 to 48 mg daily. Betahis- 
t?ie mesylate is used in similar doses. 

' ^t^parations 
Proprietary Preparations (details are given in Part 3) 
mtU Betaserc; Austral: Sere; Belg.: Betaserc; Lobione; 
Jl^ad; Sere; Fr.: Extovyl; Lectil; Sere; Ger.: Aequamen; Mel- 
^ai; Ribrain; Vasomotal; IrL: Sere; ItaL: Microser; Venisere; 
Merislon; Neth.: Betaserc; Sjijh: Sere; Spain: Fidium; 

. ««;Sn*z.; Betaserc; WT; Sere. 



BestjQo^ailable Copy 

Glydne Betalne; Glycocoll Betaine: Lycine; Trimethylglydnp. 
(Carboxymethyl)trimethylammonium hydroxide inner salt 

CsHhNOj = 1 17.1. 
CAS ^ 107-43-7. 

(BetaJne IHIydrochloHdle (i303-j) 

Trimethylglyclne Hydrochloride. (Carboxymethyl)trimethyl- 
ammonium hydroxide Inner salt hydrochloride. 
CsH|,N02,HCI= 153.6. 
CAS — 590'46'5. 

Pharmacopoeias. Iri Aust, Belg., and US. 
A 25% solution has a pH of 0.8 to 1.2. 
Uses and Administration 

Betaine is used as a methyl doiior to remethylate homo- 
cysteine to methionine in the treatment of patients with homo- 
cystinuria (p. 1330). It is given by mouth in a usual dose of 3 g 
of anhydrous betaine twice daily. Doses are adjusted accord- 
ing to homocysteine-plasma concentrations; up to 20 g daily 
has been required in some patients. In children under 3 years 
old, an initial dose of 100 mg per kg body-weight daily may 
be used. 

Betaine has also been used as a variety of salts in preparations 
for liver and gastro-intestinal disorders. The hydrochloride 
has been given as a source of hydrochloric acid in the treat- 
ment of hypochlorhydria. 

References to betaine use in homocystinuria. 

1 . SmoUn LA, et al The use of betaine for the cieatinent of homo- 
cystinuria. J Pediatr 1981 ; 99: 467-72. 

2. Wilcken DEL. et al Homocystinuria— the effects of betaine in 
the treatment of patients not responsive to pyridoxine. N Engl 
J Med 1983; 309: 448-53. 

3. Holme E, et al Betaine for treatment of homocystinuria caused 
by meihylenetetrahydrofotate reductase deficiency. Arch Dis 
Child 1989; 64: 106M. 

4. Anonymous. Betmne for homocystinuria. Med Lett Drugs Titer 
1997; 39: 12. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
AustraL: Cystadane; Fr.: Hepagrume; ItaL: Ascorbetaf; SomatyL 
Multi-ingredient: Aust.: COj Graniilat; Oroacid; AustraL: 
Betaine Digestive Aid; Bioglan Digestive Zymef; Digestaid; Vi- 
taplex Digestive Enzyme Formulat: Belg.: pigestomen; Gas- 
trobult; Fr,: Citrarginine; Citro-B^t; Ga^trobiil; Liporexf; 
Nivabetol; Ortiitainc; Scorbo-Betainet; Ger,: COj Granulal; 
Flacar; Unexym MD; Uncxym Nf; ItaL: Beta-Cortex B12T; 
Betascor B12; Citicortext; Citroepatina; Epabetina; Equipart; 
Fruttidasit; Glutestere B-Complessot; letepar; S.^.: Kloref; 
Spain: Digestomen Complex; Espasmo Digestomen; Levaliver. 
UK: Digezyme; Enzyme Digest; Fat-Sol v; Kloref; Kloref-S; 
USA: Prevcnzymcf. 



Bibrocathol (5267-1) 

BIbrocathol (riNN). 

Bibrocathin: Bibrokatol: Bismuth Tetrabrompyrocatechinate; 
Tetrabromopyrocatechol Bismuth. 4.5,6,7-Tetrabromo-2-hy- 
droxy-l .3.2-benzodjoxablsmole. 
CjHBIBr^Oj = 649.7. 
CAS — 6915-57-7. 

Practically insoluble in water. 

Bibrocathol is a bismuth-containing compoimd that has been 
applied topically in the treatment of eye disorders, wotmds, 
and bums. 

Preparations 

Proprietary Preparations (details are given in Part 3) 

Belg.: Keraformt; Ger.: Noviform; Posiformin; Swed.: Novifonn; 

Switz.: Noviform; Noviforme. 

Multi-ingredient: Ger.: Lucrusanumt; Noviform-Aethylmor- 
phint; Novifort. 



ISifemelane (mim) 

Blfemelane (riNN). 

N-Methyl-4-[(a-phenyl-o-tolyl)oxy]butylamlne. 
C18H23NO = 269.4. 
CAS -- 90293-01-9. 

Bifemelane is a nootropic that has been used in the treatment 
of senile dementia. 



Bile Acids and Salts {998-<o 

CAS — 81-25-4 (choiic acid); 1 1006-55-6 (sodium tauro- 

glycochoiate). 

Pttarmacopodas. Aust includes diolic add. jpn indudes bear 

bile. 

The principal primary bile acids, cholic acid and chenodeox- 
ycholic acid (p. 1562), are produced in the liver from choles- 
terol and are conjugated with glycine or taurine to give 



Azulene/Birch Leaf 1553 

lycocholic acid, taurocholic ^id.'glycochenddeoxycholic 
acid, and taurochenodeoxycholic acid before being secreted 
into the bile where they are present as the sodium or potassi- 
um salts (bile salts). Secondary bile acids are formed in the 
colon by bacterial deconjugation and 7a-dehydroxylation of 
cholic acid and cbenodeoxycholic acid producing deoxychol- 
ic acid and lithocholic acid respectively. Ursodeoxycholic 
acid (p. 1642) is a minor bile acid in man although it is the 
principal bile acid in bears. DehydrochoUc acid (p.lS70) is a 
semisynthetic bile acid. 

The total body pool of bile salts is about 3 g, and most of the 
^creted bile salts are reabsorbed in a process of enterohepatic 
recycling, so that only a small fraction of this amount must be 
synthesised de novo each day. 

Bile salts are strongly amphiphilic; with the aid of phosphol- 
ipids they form micelles and emulsify cholesterol and other 
lipids in bile. Oral administration of cbenodeoxycholic acid 
also reduces the synthesis of cholesterol in the liver, while 
ursodeoxycholic acid reduces biliary cholesterol secretion ap- 
parently by increasing conversion of cholesterol to other bile 
acids. The bile acids (but not the bile salts) also have a chol- 
eretic action, increasing the secretion of bile, when given by 
mouth. 

ChenodeoxychoUc acid and ursodeoxycholic acid are given 
by mouth in the management of cholesterol-rich gallstones 
(p. 1642) in patients unsuited to, or unwilling to undergo, sur- 
gery. Ursodeoxycholic acid is also under investigation in 
some liver disorders. 

Preparations containing bile salts have been used to assist the 
emulsification of fats and absorption of fat-soluble vitamins 
in conditions in which there is a deficiency of bile in the gas- 
tro-intestinal tract. Ox bile has also been used in the treatment 
of chronic constipation. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
AustraL: Proslim-Lipid; Fr.: Antimucose; Ger.: Cholecysmon; 
S.AJr:: Bihon; USA: Bihont. 

Multi-ingredient: AusL: Arca-Enzym; Buccalin; Combizym 
Compositum; Dragees Neunzehn; Euflat; Festal; Helopanzym; 
Hylalcombun; Nutrizymt; Ozym; Pankreon compositum; Peribi- 
lanf; Silbeme; Spasmo Gallosanol; AustraL: Combizym Cof; Di- 
gestaid; Enzyme; Lexat; Belg.: Buccaline; Grains de Vals; 
Pankreon compositumt; Trizymalt; Canad,: Aid-Lax; Alsiline; 
Bicholate; Caroid; Festalt; Herbalax; Herbalax Forte; Laxa; Phy- 
tolax; Regubil; Triolax; Vesilax; Fr.: Bilifluine; Bilkaby; Festalef: 
Grains de Vals; Mucinum; Rectopanbiline; Ger.: Bilgasrf; Bili- 
combin spt; Bilipcptal fortet; Cholosomf; Combizym Composi- 
tum; Divinal-Bohnent; Enterotropint; enzym gallo sanol Nf; 
Enzym-Hepadurant; Eupond; Gallemolan Nt; Gallitophent; Gal- 
lo sanol Nf; Gastrocapst; Glissilolt; Helopanzymt; Hepabionta 
compt; Heparaxalt; Hepasterilf; Hepaticum-Divinalf; Hepato- 
falk Neu; Hylakombun Nf; Ludoxint; Mandrogallanf; Meteo- 
phyt-Vf; Meteophytt; Neo-Gallonormt; Omnadint; Opobylt; 
Pankreatin comp. Nf; Pankreon composinirot; Panzynorm fortet; 
Panzynormt; Pascopankreatt; Spasmo Gallo Sanol N; Spasmo- 
Bilicurat; Storaachiagilt; ItaL: Bilagart; Boldostent; Cheli- 
boldot; Combizym Compositumt; Enteroton Lassativot; Enzyg- 
astert; Menabil Complexf; Onotont; Pancreon Compositum; 
Reolinat; iVer/i.; Combizym Compositum; Cotazym Fortet; Opo- 
bylt; SJAfr:: Nutrizymt; Spain: Digestomen Complex; Espasmo 
Digestomen; Kneipp Pildorast; Laxante Richelett; Menabil Com- 
plex; Pankreon Fuertet; Secrebil Bf; Tomacint; Swed,: Cdm- 
bizym Compositum; Festalt; Pankreon comp. fortet; Switz.: 
Buccaline; Combizym Compositumt; Digestoflutdt; Di- 
gestozymt; Festalt; Globaset;' Nutrizymt; Opobyl; UK: Di- 
gezyme; USA: Digepepsin; ^itozymet- 



BlDxh Leaf (96i6-m) 

Betulae Folium; Birkenblatter; Bouleau. 
Pharmact^oeias. In Eur. (see p.viii) and Pot. 

The whole or fragmented dried leaves of Betula pendula (B. 
verrucosa) and/or B. pubescens as well as hybrids of both 
species. It contains not less than 1 .5% of flavonoids, calculat- 
ed as hyperoside, with reference to the dried drug. Protect 
from light. 

Birch leaf is used in hert)al medicine. 
Preparations 

Proprietary Preparations (details are given in Part 3) 
Aust: Bakanasan Entwasserungs; Galama; Sanhelios-Entwasse- 
rungsdragees; Ger.: Kneipp Birkenblatter-Pflanzensaft. 
Multi-ingredient: AttsL: Aktiv Blasen- und Nierentee; Apothek- 
er Bauer's Nieren- und Blasentee; Bio-Garten Enlschlackungstee; 
Bio-Garten Tee fur Niere und Blase; Bio-Garten Tec zur Erhohung 
der Hammenge; Bio-Garten Tropfen fur Niere und Blase; Blasen- 
und Nierentee; Blasentee; Breimesseltonikum; Drogimed; Ehr- 
mann's Entschlackungstee; Entschlackungstee; Fruhjahrs-Elixier 
ohne Alkohot; Hamtreibender Tee; Kneipp Entwasserungstee; 
Kneipp Nieren- und Blasen-Tee; Krauterdoktor Entwasserungs- 
Elbuer, Krauterhaus Mag Kottas Blasentee; Krauterhaus Mag Ko- 
ttas Entschlackungstee; Krautertee Nr 19; Krautertee Nr2; Krau- 
tertec Nr 204; Krautertee Nr 25; Krautertee Nr 29; Krautertee Nr 
30; Mag Doskar's Nieren- und Blasentonikum; Mag Kottas 
Entschlackungstee; Rheuma; Sanvtta-Entschlackungstonikum; 
Sidroga Nieren- und Blasentee; Solubitrat; St Radegunder Ent- 
wasserungs-Elixier; St Radegunder Entwasserungstee; Synphar- 
ma Instant-Blasen-und-Nierentee; Teekanne Blasen- und 



^ symbol t denotes a preparation no longer actively marketed 
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Bestj^ailable Copy 



rnyl Acetate (9377-b) 

1^ Acetate fUSAN;. 

"^eol Acetate. l»7.7-Trimethyibtcydo[2.2.l]heptan-2-ol 

^,0O2= 196.3. 
%!. 76-49-3. 

yl acetate is a constituent of some essential oils. It has 
used in aromatic preparations in the treatment of coughs, 
er respiratory-tract disorders, and musculoskeletal and 
(ot disorders. 

I^parations 

-prietary Preparations (details are given in Part 3) 

yfti-ingredient: Gen: Lindofluid N; itaL: Balsamico E di 
"\ Spain: Vicks Inhalador. 



iomelains {3705-h} 

^melains (BAN, USAK rlNN). 
^melins; Plant Protease Concentrate. 

^^^9001-00-7. 

I concentrate of proteolytic enzymes derived from the pine- 
~ple plant. Ananas comosus (=A. sativus) (Bromeliaceae). 

nits 

jQhe Rorer unit of protease activity has been defined as that 
^Imount of enzyme which hydrolyses a standardised casein 
liibstrate at pH 7 and 25° so as to cause an increase in absofb- 
Mice of 0.00001 per minute at 280 nm. 
^e FIP unit of bromelain activity is reported to be contained 
in that amount of a standard preparation, which hydrolyses a 
suitable preparation of casein (FIP controlled) under the 
^^tandard conditions at an initial rate such that there is liberat- 
per minute an amount of peptides, not precipitated by a 
l^ified protein precipitation reagent which gives the same 
Ibsorbance as 1 (imol of tyrosine at 275 nm. 
j^ctivity has also been described in terms of milk-clotting 
units. 

Adverse Effects 

Bromelains may cause nausea, vomiting, and diarrhoea. 
Metrorrhagia and menorrhagia have occasionally occurred. 
Hypersensitivity reactions have been reported and have in- 
cluded skin reactions and asthma. 

Effects on the respiratory system. Bronchial asthma was 
experienced by 2 patients after exposure to bromelains. • Of 6 
workers sensitised to papain 5 showed positive skin tests to 
bromelains and 2 of them also showed immediate asthmatic 
reactions after bronchial challenge with bromelains.^ 

1. OalleguiUos F, Rodriguez JC. Asthma caused by bromelin in- 
halation. Clin Allergy 1978; 8: 21-4. 

2. Baur X, Fruhmann G. Allergic reactions, including asthma, to 
the pineapple protease bromelain following occupational expo- 

^ sure. Clin Allergy 1979; 9: 443-50, 

Precautions 

Bromelains should be given with care to patients with coagu- 
lation disorders or with severely impaired hepatic or renal 
function. 

Uses and Administration 

Bromelains are used as an adjunct in the treatment of soft tis- 
sue inflammation and oedema associated with trauma and 
surgery. Bromelains have also been given as an aid to diges- 
tion. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Be^,: Extranaset: Fn: Extranase; Ger.: Proteozym; Traumanase; 
IrL: Ananase; ItaL: Ananasc; Proteolist; Rogorint; SAfr.: Anan- 
ase; Switz-: Traumanase; USA: Dayto-Anase. 

Multi-insredient: AusU Arca-Enzym; Nutrizymt; Wobenzym; 
Aiiflra^; Bio-Disc; Bioglan Disconet; Digestaid; Digestive Aid; 
Prost- 1 ; Prost-2; Prozyme; Vita Disct; Vitaplex Digestive Enzyme 
Formula t; Fn: Tetranase; Gen: Enzym-Hepaduranf; Enzym- 
Wied; Esberizym N; Floradix Multipretten; Meteophyt-Vf; Mul- 
sal N; Phlogenzym; Traumanase-cydint; Wobenzym N; ItaL: 
Bres; Convivialt; Debridat Enzimaticot; Derinase Plus; Kiloz- 
imt; Plasil Enzimaticot; Prandiumt; Jpn: Kimotabt; S.AJr.: 
Haemonase Pt; Nutrizymt; Spain: Bequipecto; Flebo Stop; Tor- 
nacint; Trizimat; SwiH,: Globaset; Nutrizymt; UK: Cardeymin; 
Cellbloct; Digezyme; Enzyme Digest. 



Bromine (1022-v) 

Bromum. 

Br^ = 159.808. 

CAS — 7726-95-6. 

A dark reddish-brown, heavy, mobile liquid which gives off 
intensely irritating brown fumes. 

Adverse Effects 

Bromine is intensely irritating and corrosive to mucous mem- 
branes and, even in dilute solution, may cause fatal gastro- 
enteritis if swallowed. Contact with the skin can produce se- 



vbre'bums knd inhaladori of tiie vapour causes violent iri.^' 
tion of the respiratory tract and pulmonary oedema. 

Treatment of Adverse Effects 

Milk, white of egg, or starch mucilage, taken as soon as pos- 
sible, have been reconunended following ingestion of bro- 
mine. If bromine vapour has been inhaled, give assisted 
respiration, if necessary, and oxygen. Splashes on the skin 
and eyes should be immediately washed off; washing under 
running water should continue for at least IS minutes. 

Uses and Administration 

Bromine is widely used in industry. It was formerly used, in 
the form of an adduct with a quaternary ammonium com- 
pound in the treatment of plantar warts. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Multi-Ingredient: UK: Callusolvet. 



Bryonia (t2460-v) 

The root of Bryonia alba or B. dioica (Cucurbitaceae). 

Bryonia is an ingredient of preparations used in respiratory- 
tract infections and inflammatory disorders. It is also used in 
homoeopathic medicine. 

Preparations 

Proprietary Preparations (details are given in Part 3) 

Multi-Ingredient: AustraL: Cough Relief; Harpagophytum 
Complex; Respatona; Respatona Plus with Echinacea; Fr.: Quin- 
topan Adult; Gen: B 10-Stratht; Biyonia-Stratht; Dolo-Atthro- 
settent. 



Buchu (12461 -g) 

Bucco; Buchu Leaves; Diosma; Folia Bucco. 
Pharmacopoeias. In Fr. 

The dried leaves of 'short' or 'round' buchu, Agathosma bet- 
ulina {-Barosma betulina) (Rutaceae). 

Buchu is a weak diuretic and urinary antiseptic and has been 
used in multi-ingredient preparations for the treatment of uri- 
nary-tract disorders. 

Buchu has been used in homoeopathic medicine. 
Preparations 

Proprietary Preparations (details arc gi>^ in Part 3) 

Multi-ingredient: AustraL: Althaea Complex; De Witt's Pills; 
Fluid Loss; Herbal Diuretic Complext; Medinat PMT-Ezc; New 
De Witt's Pills; PMS Support; Serenoa Complex; Urinase; Uva- 
Ursi Complex; Vitaplex PMTf; Belg.: Stagot; Canad.: Herbal 
Laxative; Fn: Saprolt; Gen: Buccotean TFt; Buccoteanf; Ent- 
wassemngs-Teet; Hcvert-Entwasserungs-Tce; Salus Kurbis-Toni- 
kum Compositumt; Urodil Nt; Urodil St; SAJr.: Docrub; Spain: 
Fagolitos Renal t; Swtte.; Stagot; Urinex (nouvelle formule); VK: 
Antitis; Backache Tablets; Buchu Compound; Diuretabs; Herbal 
Powder No.8t; Kas-Bah; Skin Emptions Mutture; USA: Aqua- 
Rid; Fluidex; Tri-Aqua. 



Bucillamine (2897-a) 

Bucillamine (tlNN). 

DE-019; SA-96; Tiobutarit. N-(2-Mercapto-2-methylproplo- 
nyl)-L-cysteine. 
CjHijNOjSjS 223.3. 
CAS '-'65002-17-7. 

Bucillamine is reported to be an immunomodulator used in 
rheumatoid arthritis. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Jpn: Rimatilt. 



Bucladesine Sodium (ibssi-v) 

Budadesine Sodium (rlNNM). 

N-(9-p-D-Ribo(uranosyl-9H-purin-6-yl)butyramide cyclic 3',5'- 
(hydrogen phosphate) Z'-butyrate sodium. 
C,aH24N50ePNa = 492.4. 
CAS — 362-74-3 (budadesine). 

Bucladesine sodium has been reported to have cardiotonic 
properties. It has been given intravenously, it has also been 
applied topically for the treatment of bedsores. 



Black Nightshade/Cadmium ISSS 
Bufotenine (5012-0^ 

NN-Dtmethylserotonin; 5-Hydroxy-NN-dimethyltryptamlne; 
Mappine. 3-(2-DlmethylamlnoethyOindol-5-ol. 
CizHifcN^O^ 204.3. 
CAS — 487-93-4. 

An indole alkaloid obtained from the seeds and leaves of 
Piptadenia peregrina from which the hallucinogenic snufif. 
cohoba is prepared, and P. macrocarpa (Mimosaceae). It was 
first isolated from the skin glands of toads {Bufo spp.) and has 
also been isolated from species of Amanita (Agaricaceae). 

Bufotenine has serotonergic activity and is reported to have 
hallucinogenic properties. It has no therapeutic use. 



Buphenine Hydrochloride (9214-p) 

Buphenlne Hydrochloride (BANM). 

Nylidrin Hydrochloride; Nylldrinium Chloride. l-(4-Hydroxy- 

phenyl)-2-(l-methyl-3-phenytpropylamino)propan-l-ol hy- 

drodiloride. 

C,9H25N02.HCI = 335.9. 

CAS — 447-4 i -6 (buphenine); S49-55-8 (buphenine hy- 
drochloride). 
Pharmacopoeias. In US. 

An odourless, white, crystalline powder. Soluble 1 in 65 of 
water and 1 in 40 of alcohol; slightly soluble in chloroform 
and ether. A 1% solution in water has a pH of 4.5 to 6.5. Store 
in airtight containers. 

Adverse Effects and Precautions 

For the adverse efifects of sympathomimetics and precautions 
to be observed, see p.951. 

Uses and Administration 

Buphenine produces p^pheral vasodilatation through beta- 
adrenoceptor stimulation and a direct action on the arteries 
and arterioles of the skeletal muscles. 
Buphenine has been used in the treatment of disorders of pe- 
ripheral and cerebral circulatory insufficiency. It has also 
been used in preparations for rhinitis and nasal congestion. 
The usual dose of buph^ne hydrochloride was 3 to 12 mg by 
mouth three or four times daily. 

An intravenous infrision of buphenine hydrochloride has been 
used to arrest premature labour. It has also been given orally 
as a prophylactic tocolytic agent 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Aust: Dilatol; Dilydrin; CamuL: Arlidin; Gen: Dilatolt: Penitar- 
dont; SJifn: Dilatolt; Spain: Diatolil; Switz.: Dilydrine Retard; 
Tocodiiiie; USA: Ariidint. 

MuitMngredient: AusL: Apoplectal; Arbid; Dilaescol; Dilatol- 
Chinin; Opino; Tropoderm; Belg.: Agyrax; Fr.: Ophtadil; Phlebo- 
gel; Gen: Apoplectal N; Aibidf; opino hepannoidt; opmo N spe- 
zial; Rhinoinfantt: ItaL: Opinot; Spain: Circovenil; Grcovenil 
Fuerte; Spasmo-Uigenin Rectalt; Switz.: Aibid; Symfonat; Visa- 
line. 



Butinoilne Phosphate (ii2B2a) 

Butinollne Phosphate (riNNM), 

1 , 1 -Dlphenyl-4-pyrrolidino- 1 '-yl but-2-yn-l-ol phosphate. 
C2oH2iNO.H3P04 = 389.4. 

CAS — 54118-66-0 (butinoline phosphate); 968-63-8 
(butinoline). 

Butinoline phosphate is used as an antispasmodic in prepara- 
tions for gastro-intestinal disorders. 

Preparations 

Proprietary Preparations (details are given in Pan 3) 
Multi-ingredient; Aust.: Spasmo-Solugastril; Gen: Azulon 
compositum Homburgt; Jasicholin N; Spasmo-Nervogastrol; 
Spasmo-Solugastril. 



But/i Nitrite (12483-1) 
C4H9NO2 =103.1. 

Butyl nitrite is not used medicinally but, as with other volatile 
nitrites, is abused for its vasodilating and related effects fol- 
lowing inhalation (see p.974). 



Cadmium (i596-x) 

Cd = I 12.41 I. 
CAS — 7440-43-9. 

Cadmium is employed in a wide range of manufacturing 
processes and cadmium poiscming presents a recognised in- 
dustrial hazard. Inhalation of cadmium fiime during welding 
procedures may not produce symptoms until 4 to 10 hours 
have passed and these symptoms include respiratory distress 
leading to pulmonary oedema; kidney toxicity is also a fea- 
ture of cadmium poisoning. Ingestion of cadmium or its salts 



The symbol t denotes a preparation no longer actively marketed 



^^s^^of migraine and was an ingredient of a prepi^^^on 
^Ht^jremcnsmial syndrome. 



plt^iiesceDiri (2129-n) 

^ 'yroxyspiropsobenzofuran-l(3H),9'(9H)xanthen]- 
>^ffHWipoeias, In US, 

s^ouriess yellowish-red to red powder. Practically insol- 
^ Dl^tef. soluble in dilute alkali hydroxides. Store in 
^^taineis. 

cj^i^scein Dilaiuirsiite (i956-v) 

>So7 = 696.9. 

, ^ ;^i^sceiin Sodoum (2i30-k) 
'^m^ein SodKinn (BANM). 



MPSf^low 73; Colour Index No. 45350: D & C Yellow 
^oresceln Natrium; Ruoresceinum Natricum; Obl- 
ircinolphthalein Sodium; Sodium Ruorescein; Solu- 
B^resceln; Uranin. Disodium fluorescein. 

^paiOs = 376.3. 
•1^5/ 8-4 7-8. 

ISN is a code approved by the BP for use on single unit 
{ojeye drops containing fluorescein sodium where the 
idual container may be too small to bear all the appropri- 
IgbeUing information. LIDFLN is a similar code approved 
• -^djxfps containing Ugnocaine hydrochloride and fluo- 
^sSdium and PROXFLn a code for eye drops contain- 
IJjoxyinetacaine hydrochloride and fluorescein sodium. 
as. In Chin.. Eur. (see p.viii), htjpn, and US. 

^noge-red, odourless, fine hygroscopic powder. Freely 
' i water, soluble in alcohol; practically insoluble in 
, idindichloromethane. A2%$olutioninwaterbasa 
I^^O- to 9.0. Store in airtight containers. Protect ftom 

- ■■ 

Effects and Precautions 

ointravenous injection of fluorescein sodium may produce 
lttJS«a,^d vomiting. Extravasation is painful. Hypersensitiv- 
i^jions range from urticaria to occasional instances of 
ifete Miaphylaxis. Cardiac arrests and fatalities have oc- 
I Irod Micly. Concern that impurities or a defect in manufac- 
Jkttfii^ processes might be responsible for the serious 
^ IWCtSHis led to a review of the BP specification in the early 
^ \Wi a reduction in the permitted level of unpurities. 
Tijesfein and urine may be coloured yellow but this is tran- 
lie^ Fluorescein sodium can stain skin, clothing, and soft 
COIft^ctJenses on contact. 

^ |for resuscitation should be available whenever fluo- 
^^'^tsodium is administered intravenously. 
ft#iS|cscein dilaurate should not be given to patients with 
n^tising pancreatitis. Sulpbasalazine may interfere 
*tth estimations of fluorescein in the fluorescein dilaurate 

tWo y^ studies have examined the incidence of adverse re- 
following intravenous fluorescein angiography. An 
^«»ational survey* collected information concerning 
^9«7;angiographic procedures; the incidence of serious re- 
*^^!^gas 1 in 18 020, and that of fatal reactions, 1 in 
^*^#Reactions included anaphylactic shock, cardiac ar- 
^layocardial infarction, and shock with hypotension or 
"'^^O^ distress. A USA survey of 221 781 fluorescein 
*>^^^9is reported frequency rates of 1 in 63 for a modcr- 
*'"'»W*9n. (urticaria, syncope, thrombophlebitis, pyrexia, 
-^^liccrosis, or nerve palsy) and 1 in 1900 for severe reac- 

^ (ttspiratory or cardiac events or tonic-clonic seizures): 

^ WSB one death. 

"•^'^^I^ljrcpoits of adverse reactions to intravenous fluoi^- 

patients 
lolotoxici- 



Best Available Copy 

1 

Usesarfd Admihistt^tibn ^ 

Fluorescein sodium stains damaged cornea and ocular fluids 
and is applied to the eye for the detection of corneal lesions 
and foreign bodies, as an aid to the fitting of hard contact lens- 
es, and in various other diagnostic ophthahnic procedures. It 
is applied as a 1 or 2% solution as eye drops or as sterile pa- 
pers impregnated with fluorescein sodium. 
Fluorescein sodium may be given by rapid intravenous injec- 
tion, usually as a 10 to 25% solution in a dose of 500 mg, for 
the examination of the ophthalmic vasculamre by retinal ang- 
iography. A dose of 7.5 mg per kg body-weight has been sug- 
gested for children. The oral route has been tried for this 
purpose. Other uses of inUavenous fluorescein sodium have 
included the differentiation of healthy fiK>m diseased or dam- 
aged tissue and visualisation of the biliary tract. 
Fluorescein dilaurate is given by mouth for the assessment of 
exocrine pancreatic function (sec below). Pancreatic enzymes 
hydrolyse the ester and the amount of free fluorescein excret- 
ed in the urine can therefore be taken as a measure of pancre- 
atic activity. A dose of 348.5 mg of fluorescein dilaurate, 
equivalent to 0.5 mmol of fluorescein, is given with a stand- 
ard meal, and urine collected for the follovwng 10 houre. The 
manufacturers give instructions concerning the type and 
amount of liquid and food which may be taken during this 
period. A control dose of 188.14 mg of fluorescein sodium, 
also equivalent to 0.5 mmol of fluorescein, is given on the fol- 
lowing day under the same conditions. 



.^'^Sni include pancreatitis,^ painful crises in 
'^f ijXt-iitW disease,'* and photoallergy* and pho 



Pancreatic ftinction test. Smdies of die fluorescein dilau- 
rate test have considered it to be a useful noninvasive screen- 
ing test for the exclusion of pancreatic exocrine failure in 
outpatients, particularly those presenting with stcatonhoea.'"^ 
The need for tests such as the pancreozymin-secretin test 
which requires duodenal inhibation may thus be avoided. 
However, low specificity (a relatively high rate of false-posi- 
tive responses) has been reported with the fluorescein dilau- 
rate test in some patient populations^*^ and the need for 
careful patient instruction in performance of the test has been 
emphasised.^ 

The test has been used successfully m children,^ particularly 
when the doses of fluorescein dilaurate and fluorescein sodi- 
um arc reduced and fluid intake modified,* although the man- 
ufacturers recommend that the commercially available test is 
not used for this age group. In children, a simplified, single 
day test using dual markers, fluorescein dilaurate and manni- 
tol, has been investigated with encouraging results.' 

1. Barry RE, ei al. Fluorescein dilaurate— tubeless test for pan- 
creatic exocrine failure. Lancet 1982; li: 742-4. 

2. Boyd EJS, et ai Prospective comparison of the fluorescein-di- 
laurate test with the secretin-cholecyslokinin test for pancreatic 
exocrine function. / Clin Pathol 1982; 35: 1240-3. 

3. Gould SR, et al Evaluation of a hibeless pancreatic function 
test in patients widi steatonhoea in a district general hospiud. 
JRSocMed 1988; 81: 270-3. 

4. Braganza JM. Fluorescein dilaurate test. Lancet 1982; II: 
927-8. 

5. Cununing JGR, et al Diagnosis of exocrine pancreatic insuffi- 
ciency in cystic fibrosis by use of fluorescein dilaurate test. 
Arch Dis Child 1986; 61: 573-5. 

6. Dalzell AM, Heaf DP. Fluorescein dilaurate lest of exucrine 
pancreatic function in cysUc fibrosis. Arch Dis Child 1990; 65: 
788-9. 

7. Green MR, et al Dual marker one day pancreolauryl test. Arch 
Dis Child 1993; 68: 649-52. 

Pediculosis. Infestation of the eye lashes or brows with pu- 
bic lice (p. 1401) has been successfully treated with a single 
application of a 20% solution of fluorescein.' 
1 . Mathew M, et al A new treatment of pthinasis palpebranim 
Ann Ophthalmol 1982; 14: 439-41. 

Retinal angiography. Fluorescein is usually given intrave- 
nously for retinal angiography but a study in 20 healthy sub- 
jects concluded that an oral dose of fluorescein sodium 25 mg 
per kg body-weight could produce good quality retinal angi- 
ograms in the majority of subjects.' This study used specially 
prepared 500-mg capsules of fluorescein sodium; the authors 
commented that previous oral studies had used the liquid 
preparation intended for intravenous use. Only mild reac- 
tions, possibly due to hypersensitivity, appear to have been 
reported with oral fluorescein. 

1 . Watson AP, Rosen ES. Oral fluorescein angiography: reassess- 
ment of its relative safety and evaluation of optimum condi- 
tions with use of capsules. Br J Ophthalmol 1990; 74: 458-61. 

Preparations 

BP 1998: Fluorescein Eye Drops; Fluorescein Injection; 
USP 23: Fluorescein fni«ctirw inttnr»cr>j>in Crwis.im 



graves ou fatals pouvant survenir lors d'une angiographie 
^^cinique. J Fr Ophtalmol 1 983; 6: 495-506. 

PJuorescein angiography complication sur- 
^OpA/AoWo^ 1986; 93: 61 1-17. 

'^^^oiJ' ^^^^ pancreatitis after fluorescein. Br 

^^^983; 287: 1596. 

%*JJ^R. Serjeant G. Painful crises in sickle cell disease af- 
'2?^*'" angiography. Lancet 1985; i: 1222. 
J^*^l R, al Photoallergic reaction to fluorescein. Con- 
^»*^emuititis 1990; 22: 42-4. 

^^^i'V: " Pluorcscein phototoxicity in a premature in- 
-f *Pediatr 1985; 107: 796-8. 



L. Enqudte intemationale sur 1' incidence des acci- 



USP23: Fluorescein hyection; Fluorescein Sodium and Benoxi- 
nate Hydrochloride Ophthalmic Solution; FluoresceiD Sodium 
and Proparacaine Hydrochloride Ophthalmic Solution; Fluores- 
cein Sodium Ophthalmic Strips. 

Proprietary Preparations (details arc given in Part 3) 
AttsL: Fluoftal; Austral: Disclo-Plaque; Fluoiescite; Fluorets; 
Ful-Glo; Canad.: Diofluor; Fluor-NStrip AT; Fluorescite; Flu- 
orets; Funduscein; IrL: Fluorets; itaL: Fluoralfa; Pancreolauryl- 
Test; SJ^,: Fluoresf; Fluorescite; Fluorets; VK: Fluorets; VSA: 
Ak-Huor, Fluor-I-Sttip; Fluorescite; Fluorets; Fid-GIo; Fundus- 
cein; Ophthifluor. 

Multi-ingredient: AusL: Hcalonid Yellow; Pancreolauryl-Test; 
AustraL: Fluress; Canad,: Dioflur-Pf; Fluoracainc; Fluress; 
Healon Yellowf; Ger,: Pancreolauryl-lbst N; ThiMin; ItaL: 

^^bol t denotes a preparation no longer actively marketed 



\ Fenitin/Fuinltoiy 1581 

Healon Yellow; Sptun: Fluotcst; Pancrcolauiylt; Swtd,: Fluress; 
Healon Yellowt; VK: Pancreolauryl-Tcsi; USA: Flu-Oxinate; 
Fluoracaine; Flurate; Fluress; Flurox; Healon Yellow. 



Pormic Acod (i309-x) 

Amelsensaure; Aminlc Acid; E236; E238 (calcium formate); 
E237 (sodium formate). 
CH2O2 = 46.03. 
CAS — 64-/8-6. 
Pharmacopoeias. In Aust and PoL 

Formic acid resembles acetic acid in its properties (see 
p. 1 54 1) but is more irritating and pungent. The acid and its 
sodium and calcium salts are used as preservatives in food. 
Solutions containing about 60% formic acid have been mar- 
keted for the removal of lime scales from kettles. Formic acid 
has also been used for the removal of tattoos. It is an ingredi- 
ent of some external preparations promoted for the relief of 
musculoskeletal and joint disofders, and has been apptied in 
conjunction with benzyl alcohol to aid the removal of nits. 

There has been a report of 3 patients who swallowed descal- 
ing agents containing 40 or 55% formic acid in which the ma- 
jor complications included local corrosive effects, metabolic 
acidosis, derangement of blood-clotting mechanisms, and 
acute onset of respiratoiy and renal failure.' All 3 patients 
died between 5 to 14 days after admission to hospitd. A re- 
port of 53 cases of formic acid ingestion included 15 fatali- 
tics.2 

1. Naik RB. et al Ingestion of formic acid-containing agents 

report of three faUil cases. Postgrad Med J 1980: 56: 451^. 

2. Rajan N. et al. f^bnnic acid poisoning with suicidal intent: a 
report of S3 cases. Postgrad Med J 1985; <1: 3S-6. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Multi-ingredient: AnsL: Aciforin; Beiggeist; Belg.: Euphon; 
fy.: Euphon; Gen: Discmigon; Schwefel-Diasporalf; ItaL: Rubis- 
tenol: Rubjovit; SwUz.: Foitalis; USA: Step 2. 



(Fosfbcraatinine (3794-t) 

Fosfocreatlnlne (riNN). 

(I -Methyl-4-oxo-2-lmidazolidinyfldene)phosphoramldic acid. 
C4H8N3O4P = 193.1. 

CAS — 5786-71-0 (fosfocreatinine): 19604-05-8 (fosfo- 
creatinine sodium). 

Fosfocreatinine or fosfocreatinine sodium has been used in 
muscle disorders. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
ItaL: Creatergylt; Sustenium, 
Mutti-ingredient: Fr.: Ergadylt. 



FosiToiryOchoODine (12771-x) 

Phosphorylcholine. (2-Hydroxyethyl)trimethylammonium 
chloride dihydrogen phosphate. 
C5H,5CIN04P = 219.6. 
CAS — 107-73-3. 

Fosforylcholine is a choleretic that has been used in the tieat- 
ment of hepatic disoiders. The calcium and magnesium salts 
have also been used. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
fh: Heparexine; /Ait; Epaspest. 
Mutti-ingredient: ItaL: Analipt; Fbsfolipf. 



Fuimitoiry (ssso-e) 

Erdraudikraut: Herba Fumariae. 
Pharmacopoeias. In Ger. 

Fumitory comprises the dried or fresh flowering plant Fttmar- 
ia officinalis (Papaveraceae) and is used in heibal medicine. It 
is an ingredient of preparations used mainly for gasfro-intes- 
tinal and biliary-tract disorders. Fumitory is also used in ho- 
moeopathic medicine. 



Preparations 

Proprietary Preparations (details are given in Part 3) 
Aust.: Bilobene; Oddibil; Oddispasmol; Fr.: Oddibil; Ger.: 
Bilobene; Bomagall mono; Oddibil; Spain: Colambil. 
Multi-ingredient: AMist.: Hepabene; Belg.: Tisane Ekpurative 
•les 12 Plantes"; Fr.: Actibil; Actisane DigesUon; Bolcitol; Cam- 
pho-Pneumine Aminophyllinef; Depuratif Pamel; Dcpuratum; 
Gastralsan; Mediflor Tisane Hypotensivef; Schoura; Ger.: Chold- 
estalt; Cholongal plust; Cholongalt; ItaL: D^uiativo; Soluzione 
Schoum; Spain: Sol Schoum; Swiiz,: Rasayanat: UK: Skin 
Cleansing. 



Bestjg^ailable Copy 



In opioid withdrawa] lofexidine is given as the hydrochloride 
• in an initial dose of 0.2 mg twice daily by mouth. The dose 
inay be increased gradually by 0.2 to 0.4 mg daily to a maxi- 
mum of 2.4 mg daily. After 7 to 10 days, or longer in some 
cases, treatment is withdrawn gradually over at least 2 to 4 
.days. 

Opioid dependence. Washton and colleagues found that 
10 of IS methadone addicts managed with a regimen includ- 
ing lofexidine in doses of 100 iig twice daily to 400 ^g four 
times daily were successfiilly withdrawn without unaccepta- 
ble withdrawa] symptoms. ' The findings were similar to those 
with clonidine but lofexidine appeared to be less sedating and 
- hypotensive. Similar results have been reported by Gold and 
;coUeagues»^ and in a further report by Washton et al? A com- 
mentary on lofexidine at the time of its launch on the UK 
market* pointed to the lack of clinical data from studies other 
than from those cited above and hinted at the need for control- 
led studies on a larger scale. 

Fbr a discussion of the treatment of opioid dependence, see 
p.67. 

1. Washton AM, et al. Lofexidine, a clonidine analogue effective 
in opiate withdrawal. Lancet 1981; i: 991-2. 

2. Gold MS, et al. Lofexidine, a clonidine analogue effective in 
opiate withdrawal. Lancet 1981; i: 992-3. 

3. Washton AM. et al Opiate withdrawal using lofexidine, a clo- 
nidine analogue with fewer side-effects. J Clin Psychiatry 
1983: 44: 335-7. 

4. Cox S. Alcorn R. Lofexidine and opioid withdrawaL Lawet 
1995; 345: 1385-6. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
VK: BriUofex. 



i lymphocytopenia. N Engl J 



Lorenzo's Oil (14102-0 

Lorenzo's oil is a liquid containing glyceryl trierucate (a 
source of ecucic acid) and glyceryl trioleate (a source of oleic 
acid), in the ratio one pan to four parts respectively. It has 
been used in conjunction with dietary modification for the 
treatment of adrenoleucodystrophy, a genetic disorder char- 
acterised by demyelination, adrenal cortical insufficiency, 
and accumulation of saturated 'very-long-chain fatty acids'. 

Adrenoleucodystrophy. Adrenoleucodystrophy is a rare 
X-Iinked metabolic disorder in which accumulation of satu- 
rated very-long-chain fatty acids results in diffuse and multi- 
focal demyelination of the nervous system and adrenocortical 
insufficiency. The most conunon form usually affects chil- 
dren and is characterised primarily by cerebral demyelina- 
tion; it is usually fatal within a few years. In the adult variant, 
, called adrenomyeloneuropathy, demyelination of the spinal 
cord and peripheral neuropathy progress slowly over many 
years. 

There appears to be no effective treatment for adrenoleucod- 
ystrophy or its variants. A high dietary intake of long-chain 
monounsaturated fatty acids, as provided by the mixture 
Lorenzo's oil (glyceryl trierucate with glyceryl trioleate), has 
been tried, the ictea being to monopolise the specific enzyme 
involved in the conversion of long-chain fatty acids to very- 
long-chain fatty acids. Although dietary therapy with Lx)ren- 
zo's oil has reduced plasma concentrations of saturated very- 
long-chain fatty acids there is no evidence that this improves 
or delays progression of adrenoleucodystrophy or adrenomy- 
eloneuropathy.*'' However, it has been suggested that these 
disorders may not respond to correction of the biochemical 
abnormality once neurological damage has occurred.^ The ef- 
fectiveness of treatment before the appearance of neurologi- 
cal symptoms is currently being studied. There is some 
evidence to suggest that the childhood form may have an im- 
munological component but results using immunosuppres- 
sive agents or immunoglobulins have been reported to be 
disappointing.^ Lovastatin can also reduce plasma concentra- 
tions of very-long-chain fatty acids.* 

1. Aubourg P. et al. A two-year trial of oleic and erucic acids 
("Lorenzo's oil*) as treatment for adrenomyeloneuropathy. N 
EnglJMed 1993; 329: 745-52. 

2. Kaplan PW, et al. Visual evoked potentials in adrenoleukodys- 
Ut}phy: a trial with glycerol trioleate and Lorenzo oil. Ann Neu- 
rol 1993; 34: 169-74. 

3. Rizzo WB. Lorenzo's oil — hope and disappointment. N Engl J 

1993; 329: 801-2. 

4. Singh I, et al. Lovastatin for X-linked adrenoletikodystrophy. N 
Engl J Med 1998; 339: 702-3. 

Adverse effects. Thrombocytopenia has been reported in 
patients receiving Lorenzo's oil, although patients are often 
asymptomatic.* It is possible that giant platelets which retain 
most of their function are produced and that these are not 
counted by automatic counting procedures giving a false im- 
pression of thrombocytopenia/ 

lymphocytopenia with an increased incidence of infection 
has also been reported in few patients.^ 

1. Zinkham WH, et al. Lorenzo's oil and thrombocytopenia in pa- 
Uents with adrenoleukodystrophy. N Engl J Med 1993; 328: 
1126-7. 

2. Stdckler S. et al. Giant platelets in erucic acid therapy for adre- 
noleukodystrophy. Lancet 1993; 341: 1414-IS. 

The symbol t denotes a preparation no longer actively marketed 



3. Urikrig CI. et aL Lorenzo's oil am 
Med 1994: 330: 577. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Mufti-ingredicrit: UK: Lorenzo's Oil. 



LoVage Root (Il834-e) 

Levistici Radix. 

Pharmacopoeias. In Eur. (see p.vlil) and M. 

The whole or cut, dried rhizome and root of Levisticum offic- 
inale. The whole drug contains not less than 4.0 mL per kg of 
essential oil and the cut drug not less than 3.0 mL per kg of 
essential oil, calculated with reference to the anhydrous drug. 
Protect from light. 

Lovage root is used in herbal medicine. 
Preparations 

Proprietary Preparations (details are given in Part 3) 

Multi-ingredient: AusL: Ehrenhofer-Salbe; Kneipp Stoffwech- 
sel-Unterstutzungs-Tee; Krauteriee Nr 19; Krautertee Nr 2; Krau- 
tertee Nr 31; Ger.: Canephron N; Castrophanf; Dr. Kleinschrod's 
Cor-lnsufiBnt; Entwasserangs-Teet; Hevert-Entwasseiungs-Tee; 
Kneipp Schlankheits-Unterstutzungsteef; Nepbroselect M; 
Rheumext; SwUz.: Usane antiseptique diuretiquef: Tisane diure- 
tique 'H"t; UK: Fragador. 



LupuluS (535-0 

Hop Strobile; HopfenzapHen; Hops: Houblon; Humulus; Uipu- 
li Flos; Lupuli Strobulus; Stroblli Lupull. 

Pharmacopoeias. In Eur. (see p.viii). 

The dried, generally whole, female inflorescences (strobiles) 
of the hop plant Humulus lupulus (Cannabinaceae). Protect 
from light. 

Lupulus has been used as a bitter, and supplies the character- 
istic flavour of beers. It is used in herbal and folk medicine as 
a sedative. It is also used in homoeopathic medicine. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
AusL: Zirkulin Benihigungs-Tee; Ger.: Bonased-L; Lactidorm. 

Multi-ingredient: Aust: Aktiv Nerven- und Schlaftee; Bakana- 
san Einschlaf; Baldracin; Baldrian AMA; Baldrian Dispert Com- 
positum; Baldrian-EIixier; Baldrian-Krautertonikum; Baldriparan 
Beruhigungs; Beruhigungskapseln; Benihigungstee; Bio-Garten 
Tee zur Berahigung; Bio-Garten Tropfen zur Benihigung; Btoge- 
lat Schlaf; Doppelherz Tonikum; Einschlafkapseln; Hova; Hoval- 
ettent; Krauterdoktor Beruhigungstropfen; Krauterdoktor 
Entspannungs- und Einschlaflropfen; Krauterdoktor Nerven-Toni- 
kum; Krauterhaus Mag Kottas Nerven- und Schlaflee; Krautertee 
Nr I; Krautertee Nr 141; Krautertee Nr 16; Krautertee Nr 201; 
Luvased; Mag Doskar's Nervcntonikum; Mag Kottas Krauterex- 
press-Nerven-Schlaf-Tee; Mag Kotlas Schlaftee; Montana; Nerv- 
endragees; Nervenruh; Nerventee; Nervifloran; Phytogran; 
Sanhelios Einschlaf; Seda-Grandelat; Sidroga Nerven- und 
Schlaftee; St Radegunder Berohigungs- und Einschlaftee; St Ra- 
degunder Nerven-Tonikum; St Radegunder Nerventee; Vivinox; 
Wechseltee; Atis^.* Kavosporalt; Migran-ezet; Pacifenity; Pas- 
si flora Complex; Paisionflower Plus; Prosed-X; Relaxaplex; Vita- 
glow Executive Anti Stress t; Vitaglow Herbal Stress t; Canad.: 
Herbal Sleep Wellt; Fn: Saniane Dj; Santane N,; Gen: Arani- 
dorm-S; Ardeysedon N; Avedorm; Avedorm N; B 12 Nervinfanlt; 
Baldrian-Dispert Nacht; Baldrianox S; Baldriparan N; Baldri- 
paran stark N; Belladonna- Valobonint; Beruhigungs-Tee Ner- 
vofluxt; Biosedon S; Boxocalm; Bunettent; Cefasedativ; Cysto 
Fink; Discmigon; Dormeasan; Dormovcrian; Dr. Klinger's Ber- 
gischer Krautertee, Nerven- und Beruhigungsteet; Einschlaf-Ka- 
pseln biologisch; Euvegal Nt; Gutnacht; Herz-plus Forte Nt; 
Herz-Plus Nervent; Herz-plust; Hicoton; Hovat; Hovalctten N; 
Ivcl Schlaf; JuDorm; JuNeuron S; Knufinke Nervenruh Bemhi- 
gungs-Teet; Kytta-Sedativum f; Leukona-Sedaiiv-Bad; Lcukona- 
Sedativ-Bad sine Chloralhydrat; Luvased; Luvased-Tropfen N; 
Manns Knoblauch Pillen Plusf; Moradorm S; Nervendragees; 
Nervenmht; Nerviguttumt; Nervinettcn; Nervinfant N; Nervin- 
fanlt; Nervisalt; Nervo.optt; Nervoregin forte; Neurastont; Orbis 
Nerven- und Beruhigungsteet; Pan-Nerventonikumt; Pascosedon 
S; Phytogran; Presselin K I N; Salus Nerven-Schlaf-Tee Nr.22; 
Salusan; Schupps Baldrian Sedativbad; Seda Kneipp N; Seda-Pasc 
Nt; Seda-Plantina; Sedacur; Sedahopf; Sedaselect N; Sedasyx; 
Sedatruw S; Sedinfant N; Sediomed St; Selon; Sensinerv forte; 
Sonmiumt: Somnuvis S; Steno-Valocordint; Stomasal Med; Sto- 
masalt; Valdispert comp; Valeriana comp; Valeriana forte; Valeri- 
ana mild; Valeri ana-Strath t; Valobonint; Visinal; Vivinox; 
Vivinox-Schlafdragees; Worishofener Nervenpflege Dr. Klein- 
schrodt; Switz.: Baldriparan; Cysto Fink; Cysto-Caps Chassot; 
Demonanir Dragees calmantest; Dicalmt; Dormeasan N; Dor- 
measan t; Dragees pour le coeur el les nerfs; Dragees pour le som- 
meil nouvelle fonmule; Dragees relaxantes et Iranquillisantest; 
Hyperiforce; Phytoberidin; Phytomed Somni; Soporin; Tisane 
Natterman instantanee no 6 pour calmer les nerfs et lutter contre 
rinsomniet: Tisane poiur le coeur et la circulation "H"t; Tisane 
pour le sommeil et les nerfs; Valobonint; >^verde Dmgees pour 
le coeur, Vnlverde Dragees pour le sommeil N; UK: Ana-Sed; 
Avena sativa comp.; Becalm; Gerard 99; Kalms; Natrasleep; Ne- 
wrelax: Night Time; Nytol Herbal; Quiet Days; Quiet Life; Quiet 
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^ighu Quiet Nile; Qiiiet lyme; Relax B*^; Serenity; Somnus; Su- 
per Mega B4C;. Valerian Compound; Valerina Ni^t-Time. 



Lysergide (soii-e) 

Lyserglde (BAN, rlNN). 

LSD; LSD-25; Lysergic Acid Dietiiylamlde. (+)-NN-Dlethyl-D- 
lysergamide; (6a«,9R)-/N/N-Diethyl-4.6.6a.7.8.9-hexahydro-7- 
methylindolo[4,3-^]qulnollne-9-carboxamlde. 
C20H25N3O = 323.4. 
CAS — 50-37-3. 

Lysergide was formeriy used therapeutically but is now en- 
countered as a drug of abuse for its hallucinogenic and psych- 
edelic prop«ties. 

There is considerable variation in individual reaction to 
lyseigide. Disorders of visual perception are among the first 
and most constant reactions to lysergide. Subjects may be hy- 
persensitive to sound. Extreme alterations of mood, depres- 
sion, distortion of body image, depersonalisation, disorders of 
thought and time sense, and synaesthesias may be experi- 
enced. Anxiety, often amounting to panic, may occur (a *bad 
trip*). The effects of lysergide may recur months after inges- 
tion of lysergide; the recurrence or 'flashback* may be spon- 
taneous or induced by alcohol, other drugs, stress, or fatigue. 
The subjective effects of lysergide may be preceded or ac- 
companied by somatic effects which are mainly sympathom- 
imetic in nature and include mydriasis, tremor, hyperrefiexia, 
hyperthermia, piloerection, miiscle weakness, and ataxia. 
There may be nausea and vomiting and increased heart rate 
and blood pressure. Derangement of blood clotting mecha- 
nisms has been described. In addition, respiratory arrest, con- 
vulsions, and coma may result from overdoses. There is no 
evidence of fatal reactions to lysergide in man, although acci- 
dental deaths, suicides, and homicides have occurred duriiig 
lysergide intoxication. 

Tolerance develops to the behavioural effects of lyseigidle af- 
ter several days and may be lost over a similar period. There 
is cross-tolerance between lyseigide, mescaline, and psilocy- 
bin and psilocin, but not to amphetamine or to cannabis. 
Physical dependence on lyseigide does not seem to occur. 



Mace Oil (4667>x) 

NOFE Mace has also been used as a name for a tear gas. 

A volatile oil obtained by distillation from mace, the arillus of 
the seed of Myristica fragrans (Myristicaceae). Store in air- 
tight containers. Protect from light 
Nutmeg (p. 1609) is the dried kernel of the seed of M. fra- 
grans. 

Mace is used as a flavour and carminative similarly to nutmeg 
(p. 1609). It has also been used with herbal substances and 
other volatile agents in preparations for musculoskeletal and 
respiratory-tract disorders. As with nutmeg, large doses of 
mace may cause epileptiform convulsions and hallucinations. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Multi-ingredient: Ger.: Bonnelint; Reflex-Zonen-Salbe (RZS) 
(Rowo-333)t; Switz.: Carmol "blanche't; Carmolt- 



Macrogols (1922-a) 

Macrogois (BAN. HNN). 

PEGs: Polyethylene Glycols; Polyoxyethylene Glycols. 
CH2(OH)(CH20CH2)„CH20H. Alternatively some au- 
thorities use the general formula H(OCH2CH2)nOH 
v^/hen the number assigned to n for a specified macrogol 
Is I more than that of m in the first formula. 
CAS — 25322-68-3 (macrogols); 3736I-I5'2 (macroeof 
300). 

Pharmacopodas. Macrogols of various molecular weights are 
included in many pharmacopoeias. 

Eur. (see p.viii) specifies macrogol 300. 400, 1000. 1500. 3000, 
4000, 6000, 20 000. and 35 000. USNF has a general mono- 
graph describing Polyethylene Glycol which requires that it be 
labelled v/ith the average nominal molecular weight as part of 

the official tide. 

Macrogols are condensation polymers of ethylene oxide and 
water. Each macrogol name is followed by a number indicat- 
ing its approximate average molecular weight; thus macrogol 
300 has an average molecular weight of about 300 (m=5 or 6 
giving a molecular weight of 282.3 or 326.4). 
Macrogols with an average molecular weight of 200 to 600 
are clear to slightly hazy, colourless or almost coloiu-less, vis- 
cous liquids with a slight characteristic odour; those with an 
average molecular weight of more than 1000 are white to off- 
white solids, also with a slight characteristic odour, which 
vary in consistency between soft unctuous pastes and hard 
waxy flakes, beads, or powder. Viscosity increases with in- 
creasing molecular weight but hygroscopicity decreases and 



Best Available Copy 



Saint-Bernard: Borostyrol; Bronpax; Circulatonic; Eau Prccicusc 
Depensier, Edulcor eucalyptus et mentholf; Ephydrol; Essence 
Algenenne; Eutalgic; Glyco-Thymoline; Hemagene Tailleur; 
Inongan; Kamol; Lao-Dai; Lini-Bombe; Lumbalgine; Lysocalm- 
Myscat; Paps; PasUHes M.B.Ct; Pinorhinol; Pulmoll; Pulmoll au 
menthol ct a I'eucalyptus; Pulveolf; Sacnelf; Sedarttyl; Sinex* 
Sirop Boin; Strepsils Menthol Eucalypmst; Synthol; Tigidol; Val- 
da; Vapo-Myrtol; Vegebom; Vicks Pastillcst; Vicks Soulagiit- 
Vidcs \faponib: Vicks vitamine C pastillcst: Ger.: A + B Balsam 
N: Alfenn; Amol Heilkrautergeist N; Anastilt; Anginasin N; An- 
gin^ent: Animbo-Nt; Anisan; Asthma-Frenon.Sf; Bisolvomed 
mil Codeint; Bisolvomedt; Bormelin N-Adrenalint: Bormelint- 
Broirchicum Tiopfen mit Codeint; Bronchodural; Bronchoforton 
Nt; Bronchohnd Balsamt: Cobcdt; Colomba Nt; Cor-Vel; Dalet- 
Balsam; Denosol; Dolo-Menthoneurin; Dolorsan-Balsam* Do- 
rejit; Efisalm Nt; Emser Pasiillen echt "Stark"t; Eraser Pastillen 
mit Menthd N; Endrinet; Erkaltungs-Balsamf; Etral Sportgel; 
Eufimenth-Balsam N; Fibraflex Nt: Fibraflext: Fiarizbranntwlin; 
Gluusal-buton-Salbet; Gninlicht Hingfong Esscnz; Guakalint; 
Hamos N; HeUit Rheuma-Bad N-Kombit; Heilit Rheuma-Olbad; 
Hustensuiler N; Influsanbalmt; liispirol Mundwasser konzentraf 
losimitant; Keldrint; Kneipp Bnistkaramenent; Kneipp Ftchten' 
nadel Franzbranntwein; Kneipp Herasalbe Unguentum Cardiacum 
Kneipp; Korynt; Leukona-Sauna-Konzcntralt; Lyobalsam Nf 
Makatussin Balsam mit Menthol; Makinilt; Medicholt; Mcntho- 
lon Ongmal N; Menthoneurin-Salbe; Mintetten St; Mucidant' 
Nasenol-ratiopharmt; Nasivin Intcnsiv-Balsamf; Neo-Angin N- 
Nephulon Et; Nervpin N; Night-Care; Optipect mit Kodcint: Op^ 
dpect N; Opupeci Neo; Optipcctt; Perflamintt; Pfeffennihz-Lys- 
afoim; Pm-Alcol; Pinimenthol Bad N; Pinimenthol N; Pinofitt' 
Puioidal-Badt; Praecordin S; Pro-Pecton Balsamt; Probaphent; 
PumJen-Balsamt: Rectosellan Nt; Repha-Osr Retterspiiz Aero- 
sol; Retterspitz Quick; Rowachol; Rowachol comp.; Rowachol- 
Digestiv; Rowalmd; Salviathymol N; Schupps Fichte-Menthol 01- 
- wlJ^x*"^^'" Expectorans; Segmentocutt; Silvapin Aktiv-Ton- 
ic MMPt; Sorot-compt; Stas Halstablettent; sulfopecticeptf- 
Tachynerg N; Thymitussint; Transpuliiiin E; Trauma-Puren* 
Trauma-Salbe Rodler 301 N; 'Hiraarol-N; "Hissamag Halstablet* 
ten; Tussipecl; Valomettent; Vipracutant; Wick InhaliersUft N; 
Wick Vapomb; Zynedo-Kt; irL: Bengue*s Balsam; Bcnylin; Be- 
nyhn Chesty Cought; Benylin Childrens Cough; Benylin Decon- 
gcstantt; Bcnylin Dry Cough; Benylin Non-Drowsy Chesty 
Coughs: Bcnyhn widi Codeine; Bexalint; Clonalin; Denorex; Ex- 
puhn; Karvol; Leotusst; Listerine; Radian-B; Rowachol; Row- 
almd; Rowatanal; Valdat; Vicks Inhaler; Vicks Vapomb- ItaL 
Abiostil; Antalgolat; Balsamico F di M.t; Balsamo Italstadium 
Balta Intimo Soluzione; Benadryl; Benadryl Complex; Benagoi 
Mentolo-Eucaliptolo; Blefarolin; Bronchenolo Balsamot; Bronco 
Valdat; Broncopulmin; Donalg; Efcdrocanfinct: Essaproctt; Eu- 
calipto Composto; Fomentil; Golosant; Herbavit; Lacrimc- La- 
som] H; Lasoproct; Neo Foille Pomata Disinfettantet; Ondroly-A- 
Pastiglic Valda: Pinselina Dr. Knapp; Pulmarin; Remy; Respiro! 
Rmobalsamiche; Rmofilt; Rinogutt Eucalipto-Fher; Rinostil; 
Rowacholt: Salonpas; Selsun Trattamentot: Sloan; Transpulmina 
Gelt; Transpulmma Gola; Transpulmina Tosse; Via Mai Trauma 
Gel; Vicks Cetamium Vit/Ct; Vicks Golat; Vicks Inalante; Vicks 
Sinex; Vicks Vaporub; Mon.: Blackoids du Docieur Mcur;iVrtA.- 
Agre-Gola; Bronchicum; Bronchoforton t; Dampo; Denorex- 
Menthoncunn; Resdan Rxt; Rhinocaps; Strepsils Menthol en Eu- 
calyptus; Tijgerbalsemt; Tijgeroliet; Vicks Sinex; Vicks Vaporub: 
Norw.: Cosylan; SAfr.: Allergin; Benylin; Benylin with cSdSnc; 
Bet^in; Bronchicough; Bronchicum; Bronchicum SBt: Bronchi- 
flu; Bronchilatct; Bronchistop; Cocilixt; Cocillana Co; CofF-Up 
Counteipam; Dermoplastt: Diatussin; Difcot: Docrub; Elixirolt; 
Karvol; Lennaminet; Unctosan; Medituss; Nasomixin; Numzit; 
Oraraondt; Pemicreamt; Radian; Respisnilfers; Strepsils Euca- 
lyptus Menthol; Strepsils Orange-C: Tussimed; Tussimcd Expec- 
torantt; Warm-Up; Spain: Aerospray Analgesicot; Aerospray 
Anualergicot: Amidoyinat; Analgesico Ut Asens Fn; Angit: An- 
giofilinet; Antisepiico Dent Donnert; Amicon; Balsamo Analse- 
sic Karmel; Bartalt; Bellacanfort; Benadryl Expectorante* 
Bronquimar; Bronquimar Vit A; Buco Regis; Caitoson Balsamico- 
Caramelos Agua del Carmen; Caramelos Balsam; Cloroboral- 
Oendknsos; Dentol Topico; Dennomycosc Talco; Dcscongcstivo 
Cuve Nasalt; D0I.S Regalizt; Dolokey; Hixir Dental Formahi- 
nat; Eupnol; GarganI Sulfamidat; Gargaiilt: Gartricin; Gingilone 
Corapt; Hadensa; Ictiomen; Inhalador. Killpan; Kneipp Balsamo- 
t-apiz TermoCompositumt; Uderflex; Linimento Naion; Magne- 
sia Validadat; Masagil; Mentobox; Mentobox Antitusivo; Mentol 
bedans Sulfamidadt; Nani Pre Dental; Orto Nasal; Otogen Cal- 
mante; Pastillas Juanola; Pastillas Koki Ment Tivo; PasUllas Vicks 
Limont; Pasiillas Vcks Mentolt; Pazbronquial; Pinimentholt; 
Radio Sahl; Reflex; Regal; Respir Balsamico; Rowachol; Ruscus; 
5abanotropico; Sartol; Scheriproct; Sinus Inhalaciones; Super 
Kokit; Synalar Rectal; Syntholt; Talco Antihistam Calbcr TV- 
mosan; TVropenicilin Rt; Vaselina Mentolada; Vicks Formula 44- 
Vicks Inhalador; Vicks Spray; Vicks Vaporub; Vitavox Pastillas! 
Yoguitot: SM'crf • Cosylan: Munvattent; Otrivin Menthol; 
Trafiinit: yicl« Vaporub; SwUz.: Alginext; Alphastiia; Angina 
MCC; Angmol; Artragel; Baume de Chine Temple of Heaven 
Wane; Baume Esco; Baume Esco Forte; Borostyrol N; Bradoralt- 
Broncho-Rivo; Bronchocodin; Carmol "blanche-t; Carmol "ther- 
mogene t; Carmolt; Contugel t; Deca; Demo baume; Demo pates 
peciorales: Demostan; Diabetosant; Dolo-Menthoneurint: Eau- 
ae-vie de France avec huile de pin nain du Tirol; Eubucalt* Eu- 
proctol; Expectorant Cough Sympt; Expectoryn Paediatrict; Ex- 
pectorynt; Flavangin; Flavovenyl; GEMt; Haemocortin; 
Hacmolan; Histacyl Cutanet; HuUe analgesique "Polar-Bar"; Hy- 
giodermil; Makatussin; Makatussin forte; Mirocort; Nasello* 
dnr.^:!l^M C exempt de sucre; Neo-Angin exempt 

?^ if?Ju^2'*2*'"^' Novoramt N; Olbas; Pate lodoforSie du Pr^f 
ur Walkhoff; Pectramin; Pharmalynt; Pinimenthol; Pirom; Pul- 
mext: Riyolynt; RoHwol; Saltrates; Sedasept; Sedodermil; Sedo- 
wVJl: « ^^o" Solution ChKM du Prof Dr 

waikftoff; Sportusal Spray sine heparino; Stilex; Stixt; Sulgan; 
in^r*^ Ii 1?"^^' J"»narol; Tyrothricin; Vicks Formel 44; Vcks 
Inhaler N; ^cks Sinex; Vicks Vaporub: UK: Aezodent; Aleevex; 
tefP^* a'^™;!-^^"!: Anuseptic Uzenges; Antiseptic Throat 
Pastilles; Aspellin; Baby Chest Rubt; Balmosa; Balto Fbot Balm- 



Benguc s Balsam; Bcnylin Chesty Cough; Benylin Childrens 
Night Coughs; Benylin Cough & Congesrion; Benylin Dry Cough; 
Bcnyhn Mentholated Linctus; Bcnylin Non-Drowsy; Benylin 
Non-Drowsy Chesty Coughs; Benylin with Codeine; Bonjela- 
Boots Vapour Rub; Bunercup Syrup (Blackcurrant flavour); But- 
tercup Syrup (Honey and Lemon flavour); Cabdrivers Adult Linc- 
tus; Catarrh Pastilles; Chloraseptict; Colsor; Copholcot; 
Copholcoidst; Covonia Bronchial Balsam; DDD; Deep Heal 
Massage; Deep Heat Maximum Strength; Deep Heat Rub; Deep 
Relief; Denorex; Dermacreme; Dragon Balm; Dubam: Eftab- Ex- 
pulin; Expulin Paediatric; Expurhint; Famel Catanh & Throat 
Pasullw; Fisherman's Friend Honey Cough Syrupt; Flurex Inha- 
jantt; Frador; Gennoloids; Gonne Balm; Guanor, Hill's Balsam 
Expretoranl P&Slilles; HiUs Balsam Extra Strong; Histalix; Kar- 
vol; Lanacane Medicated Powder; Liqufmta Cough Medicine- 
Listerme Antiseptic Mouthwash; Mac; Melissin; Melius Expecto-' 
rant with Decongestant; Mcntho-lyptus; Menthol and Wmterareen 
Heat Productt; Mentholanim Balmt; Mentholatum Nasal Inhaler, 
Mentholease; Merothol; Nasal Inhaler; Nigroids; Nirolex for 
Chesty Coughs; Nosor Nose Balm; Olbas; Owbridges for Chil- 
drent; Penetrol; Phytocilt; Potter's Pastilles; Ptoctor's Pinelyptus; 
Radian-B; Ralgex; Rinstead; Rowachol: Salonair. Sanderson's 
Throat Specific; Snufflebabe; Throatics Catanh PastUles; Tiger 
Balm Uquid; Hgcr Balm Red; TigerBahn White; Tixylix Catairh; 
myUx Inhalant;. Valda; Vapext; Vapour Rub; Vicks Inhaler; 
Vicks Smex; Vicks Vaporub; Vocalzone; Woodwards Baby Chest 
Rub; USA: Al^sorbine Athletes Foot Cai«; Analgesic Balm; 
Anbesol; Arthricare Double Ice; Arthricare Odor Free; Aithricare 
Tnple Medichted; Arthritis Hot Creme; Babee; Banadync-3- Ban- 
alg; Ben-Gay; Ben-Gay Ultra; Betuline; BH; Boil Ease; Calama- 
tum; Campho-Phenique Sting Relief Formulat: Cepacol 
Maximum Strength; Cepacol Regular Strength; Cepastat; Cepa- 
stot Cherry; Qiapstick Medicated Lip Balm; Chiggerex; Cool- 
Mmt Listenne; Deep Heating Lotion; Deep Heating Rub; Deep- 
Down Rub; Denorex; Dcrmacoat; Dermal-Rub; Dermarcst Plus; 
Dermolm; Eucalyptamint; Plex-all 454; Florida Sunburn Relief. 
FneshBurst Listcrinc; Gordobalm; Hall's Sugar Free Mentho-Lyp- 
tus; Hawaiian Tropic Cool Aloe with I.C.E.; Icy Hot; ImprovS 
Analgesic; infiraRUB; Legatrin Rub; Listerine; Massengill; Maxi- 
muni Strength Flexall 454; Medacole; Medadynet; Medamssin 
Plust; Mcdicone Detma; Mediconc Dressing; Medicdne Rectal- 
Menthacin; Mentholamm Cherry Chest Rub; Mfcnthblatum Natu- 
ral Ice Up Protectant; Mentholatum Ointment; MenthoRub; Me- 
thalgen; MG Cold Sore Fbrmula; Minit-Rub; MouthKote 0/R; 
Muscle Rub; Mystciple; Musterole Extra; N'icc; Nasal Jelly Ora- 
base Up; Orasept; Pain Bust-R U; Pain Doctor; Pain X; Panalge- 
sic; ftmdgwic Gold; Paralgesic; Pedi-Dri; Pedi-Pro; Pfeiff«-'s 
Cold Sore; Phcnascptict; PrameGel; Rhuli Gel; Rid-a-P∫ Ro- 
bitussm Cough Drops; Sama Anti-Itch; Scalpicin; SchamberKt" 
Soluce; Sports Sprayt; Sting-Kill; Thera-gesic; TiSol; Topic; Tus- 
sirex; Vicks Chlorascptic Sore Throat; Vicks Menthol Cough 

xl^vX^^S^'^ "^'^ 
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Preparations 

Proprietary Preparations (details are given in Psm 3) 
Muiti-lngredient: Spain: Liicilt; Oxido Amari; Panienil; Poma- 
da Pptado Blanc Bnimf; Pomada Pptado Blanc Oirat; Resorpilt. 

Yellow Mercuric Oxide (ssii d) 

Gelbes Quecksilberoxyd; Hydrargyri Oxidum Havum; Hydr- 
ai^ Oxydum Havum; Mercurique (Oxyde) Jaune; Oxido 
Arnarillo de Mercurio; Yellow Precipitate. 
HgO = 216.6. 
CAS ^21908-53-2. 
Pharmacopoeias. In Be/g., Fr., and 

An odourless orange-yellow, amoiphous powder. Practically 
insoluble in water and in alcohol; soluble in acids. 
Yellow mercuric oxide has been used in eye ointments for the 
local treatment of minor infections including the eradication 
of pubic lice from the eyelashes. Absorption can occur and 
produce the adverse effects of inorganic mercury (see below). 
Mercuric oxide has been associated with clinical exacerba- 
tions of poiphyria and is considered unsafe in poiphyric pa- 
tients.' 

I. Moore MR, McColl KEL. Porphyria: drug lists. Glasgow Por- 
phyria Research Unit, University of Glasgow, 1991. 

P^iculosis. Yellow mercuric oxide 1% eye ointment was 
considered to be a safe and effective treatment in pediculosis 
(p.1401) of the eyelashes caused by pubic lice (pthiiiasis 
palpebranim).' 

1 . Ashkenazi 1, et ai Yellow mercuric oxide: a ireatment of choice 
for phthiriasis palpebrarum. Br J Ophthalmol 199 1 : 75: 356-8. 

Preparations 

Proprietary Preparations (details arc given in Part 3) 
AustraL : Golden Eye Ointment; Fr.: Ophtciginet; Spain: Pomada 
Mercunalt; USA: Styef. 

Multi-ingredient: Span: Oxido Amari; Pomada Onavan Piec 
Amart. 



Menyanthes (537-n) 



BitterWee; Bogbean; Buckbean; Folia Trifoli Rbrini; Marsh Tre- 
foil; Trifle d'Eau. 

Fharmacopotias, In AusL. Fr., and Pol. 

The dried leaves of the buckbean, Menyanthes trifoliata 

(Menyanthaceae). 

Menyanthes has been used as a bitter. It is used in herbal med- 
icine for rheumatic disorders. It is also used in homoeopathic 
and folk medicine. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Multi-ingradient: Aust: Krautcthaus Mag Kottas Gallen- und 
Lcbertee; Krautertcc Nr 9; Mag Kotlas Lebcr-Gallentee; Magen- 
tee; Manazellcr; Belg,: Richclett; Ger.: Cefaktivon "novum"; 
GiUlcxiMj Montana; Nerviguttumt; Ventrodigestt; UK: Rheumat- 
ic Pam; Rheumatic Pain Remedy; Rheumatic Pain Tablets; Vege- 



Mercuric Chloride (5307-b) 

Bicloruro de Mercurio; Cloreto Mercurico; Corrosive Subli- 
mate: Hydrarg. Perchlor,; Hydrargyri Dichloridum; Hydrargyri 
Perchloridum; Hydraigyrum BicHoratUm; Merturic Chlor- 
Mercurique (Chlorure); Mercury Bichloride: Mercury Per- 
chjoride; Quedcsilberchlorid. 
Hgei2 = 271.5. 
CAS — 7487-94-7. 
Pharmacopoeias. In £or, (see p.viii). 

A heavy, colourless or white, aystaUine powder or crystalline 
masses. Soluble 1 in 15 of water, 1 in 3 of alcohol, 1 in 25 of 
ether, and 1 in 15 of glycerol. A solution in water is acid to 
litmus. Protect from light. 



ff^esxurous Chloride (53i4-m) 

Calomel; Calomelanos; Cloreto Mercuroso; Hydrarg. 
Subchlor.; Hydrargyri Subchloridum: Hydrargyrosi Chlori- 
dum; Hydrargyrum Chloratum (Mite); Mercureux (Chlorure); 
Mercurius Dulcis; Mercury Monochloride; Mercury Subchlo- 
ride; Mild Mercurous Chloride: Protocloruro de Mercurio; 
Quecksilberchloriir. 
HgCI = 236.0. 

CAS — 7546^30-7 (HgCI); 101 i 2-9 1 -I (HgjCl^). 
Pharmacopoeias. In Chin. 

Some phanriacopoeias also include Precipitated Mercurous 
Chloride (Hydraigyri SubcNoridum Praecipitatum). a white 
amorphous powder, to wWch the synonym 'White Precipi- 
tate' (Praecipitatum Album) may be applied. White Precipi- 
tate has also been used as a name for Ammoniated Mercury. 
Mercurous chloride was formerly given as a laxative and was 
applied topicaUy as an antibacterial. It was one of the mercury 
compounds employed in the management of syphilis in the 
pre-antibiotic era. 

The mercurous form of mercury does not possess the corro- 
sive properties of the mercuric form and is not absorbed to 
any great extent. However, the mercurous form can be con- 
verted to the iriercuric with consequent toxicity as described 
under mercury (see below). 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Multi^ngredient: USA: Sanitubet. 



The symbol t denotes a preparation no longer actively marketed 



The use of mercuric chloride as an antibacterial substance is 
hnaited by its toxicity, its precipitating action on proteins, its 
imtant action on raw surfaces, its corrosive action on metals, 
and by the fact that its activity is greaUy reduced in the pies- 
ence of excreta or body fluids. 

Details of the adverse effects of mercury compounds are pro- 
vided under Mercury, below. 



Mercury (S306-m) 

Hydraig.; Hydrargyrum; Hydrargyrum Depuratum; Mercure; 
Mercurio: Quecksllben Quicksilver. 
Hg = 200.59. 
CAS — 7439-97-6. 
Pharmacopoeias. In Aust and Fr. 

A shining, silvery white, very mobile liquid, easily divisible 
mto globules, which readily volatilises on heating. 
Adverse Effects 

Liquid mercuiy if ingested is poorly absorbed and. unless 
there is aspiration or pre-exisdng gastro-intestinal disorders, 
IS not considered to be a severe toxicological hazard. 
The greatest dangers from liquid mercury arise from the inha- 
lation of mercury vapour. On acute exposure, it can cause var- 
ious gastro-intesUnal effects including nausea, vomiting, and 
diarrhoea; more importantly it is toxic to the respiratory sys- 
tem and this effect can be fatal. Some CNS involvcmem has 
also been reported. Liquid mercury is not without its dangers 
when injected and there have been a number of reports of ac- 
cidental or intentional parenteral administration. Inorganic 



Best Available Copy 

Tfcs. Tourette's syndrome (p.636) is characterisfco"dy motor 
and vocal tics and behavioural disturbances. Nicotine'"^ has 
been reported to be of benefit when used alone or with ha- 
loperidol in patients with Tourette's syndrome whose symp- 
toms were not-satisfactorily controlled with usual treatment 
with haloperidol. It is hoped that the use of transdermal nico- 
tine patches will avoid the reported problems of compliance 
associated with the taste and gastro-intestinal effects of nico- 
tine gum. 



, McConvilte BJ. et ai. The effects of nicotine plus haloperidol 
compared to nicotine only and placebo nicotine only in reduc- 
ing tic severity and frequency to Tourette's disorder. Biol Psy- 
chiatry 1992; 31: 832-40. 

2. Silver AA, Sanberg PR. Transdermal nicotine patch and poten- 
tiation of haloperidol in Tourette's syndrome. Lancet 1993; 
342: 182. 

3. Dunun SM, et al. Longlasting improvement of Tourette's syn- 
drome with transdermaJ nicotine. Lancet 1994; 344: 1577. 

Ulcerative colitis. The mainstays of treatment for inflam- 
matory bowel disease (p.l 171) remain aminosalicylates and 
corticosteroids. Investigation of the use of nicotine in ulcera- 
tive colitis has been prompted by the observation that this 
condition is rare in smokers. Preliminary results from one 
study' suggested that tiansdeima] nicotine added to conven- 
tional maintenance therapy could improve symptoms but a 
later study^ found that when used alone nicotine was no more 
effective than placebo in maintaining remission. Some 
consider^ that if further trials do confirm any therapeutic val> 
ue for nicotine in ulcerative colitis its adverse effects are like- 
ly to limit its use in some patients, particularly those who have 
never smoked. Rectal administiatioD of nicotine is under in- 

,4 



1 . PuUan RD, et al. Transdemal nicotine for active ulcerative col- 
itis. N Engl J Med 1994; 330: 811-15. 

2. Thomas GAO, et al. Transdermal nicotine as maintenance ther- 
apy for ulcerative colitis. N EnglJ Med 1995; 332: 988-^2. 

3.. Rhodes J. Thomas G. Nicotine treatment in ulcerative colitis. 

Drugs 1995; 49: 157-60. 
4. Sandbom WJ, et al. Nicotine tartrate liquid enemas for mildly 

to moderately active left-sided ulcerative colitis unresponsive 

to first-line therapy: a pilot study. Aliment Pharmacol Ther 

1997; 11:663-71. 

Preparations 

USP 23: Nicotine Polacrilex Gum; Nicotine Transdermal System. 
Proprietary Preparations (details are given in Part 3) 
Aust: Nicolan; Nicorette; Nicotinell; Nicoirol; AustraL: 
Nicabate; Nicorette; Nicotinell; Prostep; Belg.: Nicorette; Nico- 
tinell; Canad,: Habitrol; Nicoderm; Nicorette; Nicotrol; Prostep; 
Ft: Nicopatch; Nicorette: Nicotinell; 'Dibazurt: Cer.: Nicorette; 
Nicotinell; nikofrenon; IrL: Niconil; Nicorette; Nicotinell; ItaL: 
Nicorette; Nicotinell ITS; Nicotrans; Neth.: Nicorette; Nicotinell; 
Norw.: Nicorette; Nicotinell; Sjijr: Nicorette; Nicotinell TTS; 
Spain: Nicodisc; Nicomax; Nicorette; Nicotinell TTS; Nicotrans; 
Nicotrol; Swed.: Nicolan; Nicorette; Nicotinell; Nikonjgg; Quiltt; 
Switz.: Nicorette; Nicostop TTS; Nicotinell; UK: Nicabatet; 
Niconil; Nicorette; Nicotinell; NiQuidn CQ; Stubit; USA: Habi- 
trol; Nicoderm; Nicorette; Nicotrol; Prostep. 
Multi-ingredient: UK: Resolution. 



Nitric Acid (i3i8-r) 

Aqua Fortis; Azotic Acid; Nit. Acid; Salpetersaure. 
HN03 = 63.01. 
CAS — 7697-37-2. 

Pharmacopoeias. In Br. (approximatety 70%) and ft)/. (10%). 
Aust has Addum NItricum Concentratum (64.3 to 66.4%) and 
Acldum Nitricum (3 1 . 1 to 32.2%). Also in USNF (69 to 71%). 

A clear, colourless or almost colourless, highly corrosive 
fuming liquid, with a characteristic irritating odour. Store in 
airtight containers. 

Adverse Effects and Treatment 

As for Hydrochloric Acid. p. 1588. 

There may be methaemoglobinaemia. Nitric acid stains the 
skin yellow. 

Uses and Administration 

Nitric acid has a powerful corrosive action and has been used 
to remove waits (p. 1076), but it should be applied with cau- 
tion, and less corrosive substances are available. It has also 
been used for the removal of tattoos. 

Preparations 

Proprietary Prepsmaitions (details are given in Part 3) 
Multi-ingredient: Ger.: Solco-Derman; Swiiz.: Solcoderm; Sol- 
cogyn. 



eral hours and may include natisea, prostraGoir, btmiing ....xtd- 
ache, methaemoglobinaemia with cyanosis, haemolylic 
anaemia, vomiting (with characteristic odour), convulsions, 
and coma, ending in death after a few hours. Poisoning may 
also occur from absorption through the skin, or by inhalation. 

Treatment of Adverse Effects 

After ingestion of nitrobenzene the stomach should be emp- 
tied. Methaemoglobinaemia may be treated with methylene 
blue. Blood transfusions or haemodialysis may be necessary. 
Oxygen should be given if cyanosis is severe. 
If the skin or eyes are splashed with nitrobenzene, contami- 
nated clothing should be removed immediately and the affect- 
ed areas washed with running water for at least IS minutes. 

Uses 

Nitrobenzene is used in the manufacture of aniline, as a pre- 
servative in polishes, and in perfumery and soaps. 



Nizofenone (i9S84-b) 
Nizofenone (riNN). 

2*-Chloro-2-[2-[(diethylamino)methyl]imidazol- 1 - 



Nitrobenzene (i3025-k) 
Nitro benzol; Oil of Mirbane. 
CfiHsNOj = 123.1. 
CAS — 98-95-3. 

A pale yellow liquid with an almond-like odour. 
Adverse Effects 

Nitrobenzene is highly toxic and the ingestion of I g may be 
fatal. Toxic effects from ingestion are usually delayed for sev- — 

The symbol t denotes a preparation no longer actively marketed 



Y-9179. 

yl]-5-nltrobenzophenone. 
C2,H2,CIN403 = 412.9. 
CAS — 54533-85-6. 

Nizofenone lias been used as a nootropic. 



Nucleic Acid (i5306-t) 

Acide Zymonud^ique: Acidum Nudelcum; Nuclelnic Acid. 

A complex mixttue of phosphorus-containing organic acids 
present in living cells. 

Nucleic acids are of 2 types, ribonucleic acids (RNA) (see 
p. 1624) and deoxyribonucleic acids <DNA) (see p.lS70). 
They are composed of chains of nucleotides (phosphate esters 
of purine or pyrimidine bases and pentose sugars). 
Since the administration of nucleic acid gives rise to a marked 
temporary leucocytosis (usually preceded by a short period of 
leucopenia) it was formerly given in the treatment of a variety 
of bacterial infections in the hope of enhancing the namral 
defence mechanisms. Its therapeutic value, however, was nev- 
er established. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Ger.: Embrant. 



Nutmeg (4679-n) 

Muscade; Myristica; Noz Moscada; Nuez Moscada; Nux Mos- 
chata. 

Pharmacopoeias, In Own. 

The dried kernels of the seeds of Myristica fragrans (Myris- 
ticaceae). containing not less than S% v/w of volatile oil; the 
powdered drug contains not less than 4% v/w. Mace (p. 1597) 
is the dried arillus of the seed of M. fragrans. 

Adverse Effects 

Nutmeg, taken in large doses may cause nausea and vomiting, 
flushing, dry mouth, tachycardia, stimulation of the central 
nervous system possibly with epileptifonn convulsions, mio- 
sis, mydriasis, euphoria, and hallucinations. Myristicin and 
elimicin are thought to be the constituents responsible for the 
psychotic effects of nutmeg, possibly following metabolism 
to amphetamine-like compounds. 

Some references to the adverse effects of nutmeg. 

1. Panayotopoulos DJ, Chisholm DD. Hallucinogenic efTect of 
nutmeg. Br Med J 1970; 1: 754. 

2. Faguet RA. Rowland KF. *Spice cabinet' intoxication. Am J 
Psychiatry 1978; 135: 860-1. 

3. Venables GS. et al, NuUneg poisoning. Br Med J 1976; 1: 96. 

4. Dietz WH. Stuart MJ. Nutmeg and prostaglandins. N Engl J 
Med 1976; 294: S03. 

Uses and Administration 

Nutmeg is the source of nutmeg oil. It is aromatic and carmin- 
ative and is used as a flavour. Nutmeg has been reported to 
inhibit prostaglandin synthesis. 
It is used in homoeopathic medicine. 

Preparations 

Proprietary Preparations (details are given in Part 3) 

Multi-Ingredient: Attst; Mariazeller, Schwedenjorg mild; Ger.: 
Doppelherz Melissengetst; S^ain: Agua del Carmen; Melisanat; 
Vicks Vapomb; UK: Aluminium Free Indigestion; Cough Drops; 
Melissa comp.. 



Nicotine/Octanoic Acid 1609 
Nutmeg Oil (4678-d^ - * 

Atherisdies Muskatol: Esenda de Nuez Moscada; EsserKe de 
Muscade: Ess^ncia de Moscada: Myristica Oil: Oleum Myristi- 
cae. 

PhormocopoeKis. InAusL. Br., Fr., and Swiss. 

A volatile oil obtained by distillation from nutmeg. It is a 
clear, colourless, pale yellow or pale green liquid with an 
odour of nutmeg. It is available as East Indian Nutmeg Oil 
and West Indian Nutmeg Oil. 

East Indian oil is soluble I in 3 of alcohol (90%), West Indian 
I in 4. Store in well-filled containers at a temperature not ex- 
ceedmg 25*. Protect from light. 

Nutmeg oil is aromatic and carminative and is used as a fla- 
voiv. Nutmeg oil and expressed nutmeg oil, a solid fat, are 
rubefacient. 

Preparations 

BP 1998: Aromatic Ammonia Spirit (Sal Volatile Spirit). 
Proprietary Preparations (details are given in Part 3) 
Multi-ingredient; Aust.: Dr Fischers Melissengeist; Emser Na- 
sensalbe; Expectal-Balsam; Pe-Ce; Wick Vapomb; AustraL: 
Vicks Vapoiub; Belg.: Melisanat; Vegebomt; Vicks Vapomb; Cb- 
nad.: Vaporizing Ointment: ft: Vegebom; Vicks Vapomb; Ger.: 
Emser Balsam ecbtt; Emser Nasensalbe N: Expectal Balsamf; 

Enterodyne; Swed.: Vicks Vapomb; SwUz.: Catmol "ther- 
mogene"t; Carmolt: Roliwol; Vicks Vaporub; UK: Dragon Balm. 



Nux Vomica (538-h) 

Brechnuss; Neuz Vomica: Noce Vomica: Noix Vomique: 
Strychni Semen. 

CAS — 357-57-3 (anhydrous brucine). 
Pharmacopoeias In AusL, Ch/n., Fr., and Jpn. 
Chin, and Fr. also include Powdered Nux Vomica. 
Chin, also allows Strychnos pierriana. 

The dried ripe seeds of Strychnos nwc-vomica (Loganiaceae). 

Nux vomica has the actions of strychnine (see p. 1633). Ex- 
tracts of nux vomica have been used for a wide variety of dis- 
orders including those of digestion or debility. 
As well as containing strychnine, nux vomica contains bru- 
cine which has similar properties. 

Nux vomica (Nux vom.) is used in herbal and homoeopathic 
medicine. Ignatia, the dried seed of Strychnos ignaSii, is also 
used in homoeopadiic medicine where it is known as Ignatia 
amara or lamara. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Multi-ingredient: Be/g.: Aperop; Digestobiaset: Sanicolax;/^..* 
Creme Rap; Curoveinyl; Digestobiaset; Elixir Grcz Chloriiy- 
dropepsiquet; (^intonine; YSE; YSE Glutamique; itaL: Amaro 
MafRolit: Enteroton Digestivot; Lassatina; Pillole Schiast; 
SAJr.: Peter Pote'st: Spain: Aiofedina; Switz,: Padma-Lax. 



Oak Bark (3i7-i) 

tcorce de Chene; Eichenrinde; Quercus; Quercus Cortex. 
Pharmacopoeias. In Aust, ft)/., and Swiss. 

The dried bark from the smaller branches and young stems of 
the conunon oak, Quercus robur {=Q. pedunculata), or the 
durmast oak, Q. petraea {=Q. sessiliflora) (Fagaceae). 

Oak bark contains quercitarmic acid. It has astringent proper- 
ties and is used in some herbal and homoeopathic prepara- 
tions. It was formerly used for haemorrhoids and as a gaigle. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Ger.: Silvapin Eichenrinden-Extraktt: Traxaton. 
Muttl-ingredlent: Aust.: Menodoron; Fr.: Tisanes de TAbbe 
Hamon no 14; Ger: entero sanolt; Pektan Nt; Tonsilgon-N; 
Switi.: Kemosan Elixir; UK: Conchae comp.; Menodoron; Peer- 
less Composition Essence. 



OctanoicAdd (2597.g) 

Octanoic Acid (USAN, rtNN). 
Capryllc Acid. 

CH3.(CH2)ft.C02H = 144.2. 
CAS — 124-07-2. 
Pharmacopoeias. \n Br. and Ger. 

A colourless oily liquid with a characteristic odour. Very 
slightly soluble in water; freely soluble in alcohol; very solu- 
ble in acetone and in ether; it dissolves in dilute alcohols. 

Sodium Octanoate .poo4-t) 

Sodium Capryiate. 
CflHisNaO^ = 166.2. 
CAS — 1984-06-1. 
PhamtKopoeias. In Ger. 



Best Available Copy 

1624 Supplementary Drugs and Otner Substances ^ 

Quinine and Urea Hydroditoride (i32oi-k) 



Pinimenthol; Pommade Kyttat; Throrabocid; UK: Boots Vapour 
Rub; Cabdrivcrs Adult Linctus; Catarrh Pastilles: Karvol; Men- 
tholatum Balmt; Nasal Inhaler, Potter's P&stilles. 



Punarnava (I3i88-x) 

Punamaba, 

The fresh or dried plant Boerhaavia diffusa (= B. repens) 
(Nyctaginaceae), containing an alkaloid* punamavine. 

Punarnava has been used tn India as a diuretic, usually in the 
form of a liquid extract. 



Pyricarbate (i3i9i-p) 

Pyricarbate (riNN). 

FVridinolcarbamate. 2,6-Pyridinediyldinnethylene bis(methyl- 
carbamate). 

CH.sNjO, = 253.3. 
CAS — 1882-26-4. 
Phamacopoeias. In Fr. and Pol, 

Pyricarbate has been given by mouth in the treatment of 
atherosclerosis and other vascular disorders, hyperlipidaemi- 
as, and thrombo-embolic disorders. Adverse effects have in- 
cluded gastro-intestinal disturbances and liver damage. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
ttaL: Angioxilt; Atovert; Cicloven; Movecilt; Vasagint; Vaso- 
cilt; Jpn: Anginin; Spain: Colesterinex; Duvalinet; Esterbiol; 
Vasmolt. 

Multi-ingredient: ItaL: Clopirf; Eilemgerf; S.trat-ost; Spain: 
Duvaline Compositumt; Duvaline Flebot; Esclerobiont. 



Pyritlnol Hydrochloride (isiw-e) 

Pyritinol Hydrochloride (BANM. riNNM). 

fVrithioxIne Hydrochloride. 5.5-Dlhydroxy-6,6-dimethyl-3.3- 

dlthlodlmethylenebis(4-pyridylmethanol) dihydocNoride 

monohydrate. 

CtfiHioNiO^Sj.lHCI.HiO = 459.4. 
CAS — 1 096-97- 1 (pyritinol); 1 0049-83-9 (anhydrous py- 
ritinol hydrochloride). 
Pharmacopoeias. In Pol. 

Pyritinol hydrochloride has been described as a nootropic 
which promotes the uptake of glucose by the brain and has 
been used in the treatment of various cerebrovascular and 
mental function disorders. Pyritinol hydrochloride has also 
been given as an alternative to penicillamine in rheumatoid 
arthritis. It is given by mouth in a usual dose of 600 mg daily. 

References. 

1 . Martin KJ. On the mechanism of action of Encephabol. J Int 
Med Res 1983; 11:55-^5. 

2. Knezevic S. et al Pyritinol treatment of SDAT patients: evalu- 
ation by psychiatric and neurological examination, psychomet- 
ric testing and iCBF measurements. Int Clin Psychopharmacot 
1989;4:25-38. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
AusL: Encephabol; Belg.: Encephabol t; Fr.: Encephabol t; Ger.: 
Ardeyceryl P; Encephabol; Logomed Neuro-Aktiv-Tabletten; 
Hal.: Ccrcbrotrofinat; Cervitalint; Enccbrovitt; Encefabol; 
Encerebront; Maindt; S^r.: Encephabol; Spain: Bonifent; 
SwUz.: Encefiihabolt. 

Multi-ingredient: Spain: Bonifen B6t; Bonifen Ht; Esclerobi- 
ont; Memorino; Plenumilt; Refulgin. 



Quassia (539-m) 

Bitter Wood; Leno de Cuasia; Quassia Wood; Quasslae Ug- 

num; Quassiaholz. 

CAS — 76-78-8 (quassin); 76-77-7 (neoquassin). 
Pharmacopoeias. In jpn which allows Jamaican or Surinam quas- 
sia. 

The dried stem wood of Jamaica quassia, Picrasma excelsa 
ij^eschrion excelsa; Picraena excelsa) (Simaroubaceae) or 
of Surinam quassia, Quassia amara (Simaroubaceae). 

Quassia has been used as a bitter. It was formeriy given as an 
enema for the expulsion of threadworms and was applied for 
pediculosis. It may also be used as a flavour in food, drinks, 
and confectionery. Extracts of quassia or preparations con- 
taining its triterpenoid bitter principle quassin are used to de< 
nature alcohol. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Multi-ingredient: Austral: Fisher's Phospherine; Belg.: Vale- 
ria-Foidinet; Fn: Ducase; Quintonine; Spevin; ttaL: Anuuo Maf- 
fiolit: Cura; Swiiz^: Stomacine; UK: Sanderson's Throat Specific. 



Cari>amidated Quinine DihydrocNoride; Chininum Dihydro- 
chloricum Carbamldatum; Urea-Quinine. 
C20H24N2O2.CH4NjO.2HCI.5H2O = 547.5. 
CAS — 549-S2-0 (anhydrous). 

Quinine and urea hydrocliloride is used for the treatment of 
haemoniioida] bleeding and anal fissure. It was formerly used 
as a local anaesthetic and for the therapeutic actions of qui- 
nine. 

Preparations 

Profirietary Preparations (details are given in Part 3) 
fh: Kinuiea H. 



Quinine Ascorbate (i3202-a) 

Quinine Ascort>ate (USAN). 
Quinine Biascorbate. 
C2oH24Ni02.2C6He06 = 676.7. 
CAS — / 46-40.7. 

A compound (2 : 1) of ascorbic acid with quinine. 
Quinine ascorbate lias been used as a smoldng deterrent. 
Preparations 

Proprietary Preparations (details are given in Part 3) 
Multi-ingredient: Fr.: Nicoprive; Paranico: itaL: Nicoinive; 
Spain: Desintof. 



Rape Oil (7366-p) 

Colza Oil; Oleum Rapae; Rapeseed Oil. 
Pharmacopoeias. In Eur. (see p.viii)Jpn, and Pol. 

The refined fixed oil expressed from the seeds of Brassica na- 
pus {Brassica campestris) var. oletfera and certain other spe- 
cies of Brassica (Crucifcrae). A clear light yellow liquid. 
Practically insoluble in water and in alcohol; miscible with 
petroleum spirit. It contains not more than 2% of erucic acid. 
Store in well filled airtight containers. Protect from light 

Rape oil has been used in liniments in place of olive oil. It is 
used in some countries as an edible oil but the erucic acid 
(C22H4202=338.6) content of the oil has been implicated in 
muscle damage. The erucic acid content of oils and fats in- 
tended for human consumption and of foodstuffs containing 
oil or fat is subject to legal control. Contaminated rape oil was 
the cause of the toxic oil syndrome that affected thousands of 
Spanish citizens following its distribution in early 1981. 
There has been some debate as to whether increased frequen- 
cies of alletgic respiratory symptoms occur in sensitive indi- 
viduals ill areas in which oilseed rape is cultivated. 



major part in cervical ripening before parturition; significant 
species difference is shown. Relaxin is secreted by the human 
corpus luteum during pregnancy and is thought to interact 
with other reproductive hormones, it has been studied for cer- 
vical ripening and is under investigation in scleroderma 
(p.501). 



Rhamnose (3921-w) 

L-Rhamnose. 6-Deoxy-L-mannose. 
C6H,205 = 164.2. 
CAS — 36 1 5-4 1 -6. 

Rhamnose is a monosaccharide used to assess intestinal per- 
meability. 

For reference to the use of rhamnose in the differentia] sugar 
absorption test, see Lactulose, p.l 196. 



RhatanyRoot (3i9i) 

Krvneria; Krameria Root; RatanNae Radfoc. 
Pharmacopoeias. In Eur. (see p.viii). 

The dried» usually fragmented, underground organs of 
Krameria triandru (Krameriaceae), containing not less than 
10% tannins. It is known in commerce as Peruvian liiatany. 
The powder is reddish brown. Protect from light and humid- 
ity- 

Rhatany root has astringent properties and is used in herbal 
and homoeopathic preparations for a Variety of disorders, in- 
cludmg oropharyngeal inflammation. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Multi-ingredient: Aust.: Parodontax; Fr; Oxy-thymolinct; 
Ger.: Echtrosept-GTt: Repha-Os; ItaL: Gengivario; Spain: En- 
cialina; Regal; Swit:^: Eubucalf; UK: Medicinal Gargle. 



Rhus (I32l0-a) 
Sumach Berries. 

The dried fruits of the smooth or Pennsylvanian sumach, 

Rhus glabra (Anacardiaceae). 

Rhus has astringent and reputed diuretic properties. Poison 
ivy (fihus radicans) and poison oak (/?. toxicodendron), spe- 
cies growing in the USA, contain irritant poisons such as 
urusMol, producing severe contact dermatitis. Extracts of poi- 
son ivy and poison oak luive been used for the prophylaxis of 
poison ivy dermatitis but their effectiveness has not been 



Raspberry Leaf (i3207.d) 

Rubi tdael Folium. 

The dried leaflets of Rubus idaeus (Rosaceae). 
Raspberry leaf contains a principle, readily extracted with hot 
water, which relaxes the smooth muscle of the uterus and in- 
testine of some animals. 

Raspberry 'tea' has been a traditional remedy for painful and 
profiise menstruation and for use before and during confine- 
ment The infusion has also been used as an astringent gaigle. 

Preparations 

Proprietary Preparations (details an given in Part 3) 
HultHngredient: Aust.: Bio-Garten Tee gegen Durehfall; Tee 
gegen Durchfall nach Dr Bohmigt; Austral.: Rubus Complex; 
Belg.: Eugiron; Fr.: Carbonaphtine Pectineef; Gen: Buccoteant; 
Salus Bronchial-Tee Nr.8; UK: Helonias Compound. 



Red Clover (i2i67-d) 

Cow Cloven Meadow Cloven Purple Cloven Trefoil. 

The flowerheads of red clover, Trifolium pratense (Legumi- 
nosae) have been used in herbal medicine. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
fiuMAngjredient: AustraL: Trifolium Complex. 



Relaxin (i3208-n) 

CAS — 9002-69-/. 

A polypeptide hormone extracted from the corpus luteum of 
the ovaries of pregnant sows. It is reported to be related struc- 
turally to insiilin and has a molecular weight of about 6000. 

Relaxin acts on connective tissue, including collagen, and 
causes relaxation of the pubic symphysis and softehiog of the 
uterine cervix. In many animal species it appears to play a 



Poison oak is used in homoeopathic medicine. 
Preparations 

Proprietary Preparations (details are given in Part 3) 
Multi-Ingredient: Ger.: C 34-Stratht; Colchicum-Stratht; 
Hewedolor, Hicoton; Rhus-Rheuma-Gel N. 



Ribonuclease (laiii-t) 

RNase. 

CAS — 900/. 99-4. 

An enzyme present in most mammalian tissue. 
Ribonuclease is involved in the catalytic cleavage of ribonu- 
cleic acid. It has been applied, alone or in combination with 
otlier agents, for its supposed anti-inflammatory properties. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
itaL: Ribalgilasit. 

Multi-ingredient: Fr.: Ribatran; BaL: Ribociclina. 



Ribonucleic Acid (i5326 d) 

ARN; Plant Nucleic Acid; Ribose Nucleic Add: RNA; Yeast 

Nudeic Add. 

Ribonucleic acid is a nucleotide polymer, and 1 of the 2 dis- 
tinct varieties of nucleic acid (see p. 1609), It is found in the 
cytoplasm and in small amounts in the ceil nuclei of living 
tissues and is directly involved in protein synthesis. It can be 
extracted from beer or bread yeast. Therapeutically, it has 
been tried in the treatment of mental retardation and to im- 
prove memory in senile dementia and proprietary preP^' 
tions containing various salts of ribonucleic acid have been 
advocated for a variety of asthenic and convalescent condi- 
tions. 

immune RNA (extracted firom the spleens and lymph nod^ 
of immunised animals) has been tried in the immunotherapy 
of hepatitis and cancer. 
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^parations 
^^jprietary Preparations (details are given in Part 3) 
^ j^lti-lngredlent: Ger.: durajodf: itaL: Calcio Jodicot; Facovit; 
^rU^^Calcio-Vitaminico; Polijodurato; Rubidiosio Composto; Ru- 
tol; Rubjovit 



ieOH (4702-q) 

' ijleum Rutae. 

^IjlatUe oil obtained from me, Ruta graveolens (Rutaceae). 

^jj^eoil and infusions of me were fcmnerly used as antispas- 
^Idics and emmenagogues and are reported to have abortifa- 
^j^^ properties. Rue is a photosensitiser and the oil is a 
^^^erfiil local irritant, 

^'^el^uta grav.) is used in homoeopathic medicine. 



jftiiscogenin (39i3-w) 
l-Spirost-5-ene- 1 p,3p-dloL 
= 430.6. 
472-11-7, 

)genin obtained from butcher's broom, Ruscus aculea- 
^Jliaceae). 

jnin has been applied in the local treatment of haem> 
A^^ilibids as rectal ointment or suppositories. 

Ions 

. / Preparations (details are given in Part 3) 

f||uscorectal; Spain: Hemodren Simple; Ruscoiectal. 
[-ingredient: Fr.: Calmorotde: Proctolog; Ital: Ruscoroid; 
j;; Abrasone Rectal; Hemodren Compuesto; Neo Analsona; 
t0l6g; Ruscus; Venacol. 



>elUZOle (2980-y} 
lie (BAN. USAN, rINN), 

W3S. (±)-4-(2-Benzothiazolylmethylamino)-a-[(4-fluor- 
''noxy)methyl]- 1 -piperidineethanol. 
I26FN3O2S = 415.5. 
104153-38-0. 

Jhuzole is a benzothiazole derivative with anticonvulsant 
l^^tihypoxic properties. It is under investigation in the 
* of Alzheimer's disease. 




:rosidase (r9809-v} 

^ — is a therapeutic enzyme used for replacement 
in congenital sucrase-isomaltase deficiency. 

Ltions 

Preparations (details are given in Part 3) 



!t(4704-s) 

de Sauge; Salbeibiatter; Salvia. 
>e/os. In Eur. (see p.viii) and Pol. 

.^^^hole of cut dried leaves of Salvia officinalis (Labiatae). 
|<iWhole drag contains not less that 15 mL per kg and the 
ig not less than 1 0 mL per kg of an essential oil rich in 
% both calculated with reference to the anhydrous dmg. 
£rom light. 



s carminative, antispasmodic, antiseptic, and astrin- 
|pioperties and is used as a flavour. It is used in prepara- 
r a wide variety of purposes, including respiratory- 
Wders, gastio-intestinai disorders, and in mouth wash- 
Jg^es for disorders of the mouth and throat. It is also 
homoeopathic medicine. 

ations 

tetary Preparations (details are given in Part 3) 
? Salvysat; Ger: Aperisan; Fichtensirup N; Salvysat: 
osan N; Vim-Salvysat. 

ingredient: Aust.: Apotheker Bauer's Blahungstee; Bron- 
J Clonal; Dynexan; Krauterhaus Mag Kottas Wechseltee; 
ii^S Krautertee Nr 107; Krauteitee Nr 16; Krautertee 
o "^"^ Mentopin; Paradenton; Teekanne Hus- 
gwa Bnisttee; Belg.: Cigarettes Anti-asthmatiquest; Tisane 
^^niur, Fr; Bolcitol; Phytocollarf; Santane V3; Tisanes de 
^''^^^wmon no 6; Ger.: Agamadon; Bronchialteef; Bronchol- 
^^^"aonium-Stratht; Dynexant; Echtrosept-GTt; entero 
■^^ejago-oel N; Mycatox; Odala wem; Optipect mit Ko- 
|Ayj»pectt; Parodontal; Phyipulmont; Polypharm-Zah- 
N Presselin 214t; Presselin 52 N; Thymitussinf; 
^ll' Venist; Vitosal; Worishofener Leber- und Gallen- 
Pr. KJeinschrodt; Worishofener Nieren- und Blasen- 
Kleinschrodt; IlaL: Babygellat; Donalg; Saugella 



Antisfetticat; Saugella Silviettine; SAJr.: Dynexan; Spain: \6ge- 
talin; Switz.: Anginesin; Cionalt; Dynexan; Gynogellat; Mu- 
cosant; Tisane pectorale et antitussive; Tonex; UK: Catarrh; 
Fragador. 



SaOverine Hydrochlloirlde (i 9696-1) 

Salverine Hydrochloride (rINNM). 

M-81 1 (salverine). 2-[2-(Diethyjamino)ethoxy]-benzanilide 
hydrochloride. 

C19H24N2O2.HCI = 348.9. 
CAS — 6376-26-7 (salverine). 

Salverine hydrochloride is used as an antispasmodic, usually 
in combination with r '*" - ^ 



Preparations 

Proprietary Preparations (details are given in Part 3) 
Multi-ingredient: AusC: Cynarix comp; Montamed; Novipcc. 

Sambucus (320<q) 

Elder Rowers; Reurs de Sureau; Holunderbluten; Sabugueiro; 
Sambuc. 

Pharmacopoeias. In Eur. (see p.viii) and flo/. 

The dried flowers of Sambucus nigra (Caprifoliaceae). Pi»- 
tect from light. 

Sambucus has astringent, diaphoretic, and anticatarrhal prop- 
erties and is used in herbal and homoeopathic preparations for 
a variety of disorders, particularly respiratory-tract disorders. 
Elder-flower water has been used as a vehicle for eye and skin 
lotions. Elder-flower ointment has been used as a basis for 
pomades and cosmetic ointments. 

Preparations 

Proprietary Preparations (details are given in Pan 3) 
Multi-ingredient: Aust: Apotheker Bauer's Grippetee; Bio- 
Gailen Entschlackungstee; Blutreinigungsteet; Bogumil-tassen- 
fertiger milder Abfuitee; Entschlackungstee; Grippetee Eh- Zei- 
dler; Grippetee EF-EM-ES; Grippogran; Krauter Hustensaftt; 
Krauterdoktor Erkalningstropfen; Krauterhaus Mag Kottas Grip- 
petee; Krautertee Nr 10; Krautertee Nr 2; Krautertee Nr 210; Lax- 
alpin; Mag Kottas Grippe-Tee; Sidroga Erkalningstee; Sinupret; 
Smusol-Schleimlosender Tec; St Radegunder Fiebertee; Teekanne 
Erkalmngstee; AustraL: Sambucus Complex; Fr.: Tisane des 
Famillest; Ger.: Abfiihr-lbe Stadat; Grippe-Tee Stadaf; Hevert- 
Ericalmngs-Tee; Heveit-Gicht-Itheuma-Tee comp; Kneipp Rheu- 
ma Tec N; NephmtMn; Sinupret; ItaL: Sambuco (Specie Compos- 
ta); Switz.: The Brioni; Tisane centre les nefroidissements; Tisane 
laxative H; UK: Elder Flowers with Peppemunt and Composition 
Essence; Herb and Honey Cough Elixir. Life Drops; UfediODS' 
Sinotar; IMtis. 



'bol t denotes a preparation no longer actively marketed 



Sanguinaria (739.e) 

Bloodroot; Red Puccoon; Sanguinaria canadensis; Sanguinar- 
ine canadensis; Sanguinaris canadensis. 

The dried rhizome of Sanguinaria canadensis (Papaverace- 
ae). 

Sanguinarine, an alkaloid extracted from Sanguinaria ca- 
nadensis, has been used as an antiplaque agent in toothpaste 
and mouthwash preparations. Sanguinaria was formerly used 
as an expectorant but fell into disuse because of its toxicity. 
Sanguinaria has also been classified by the FDA as a herb that 
is unsafe for use in foods, bevoages, or drugs. 
Sanguinaria is used in homoeopathic medicine. 
Reviews. 

1. Karlowsky JA. Bloodroot: Sanguinaria canadensis L. Can 
Pharm 7 1991; 124: 260. 262-3, 267. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Canad.: Viadent; ItaL: Periogard. 

MultMngredienb AustraL: Lexat; Canad: Mielocol; Viadent; 
Wampole Bronchial Cough Syrup; ItaL: Eudent con Glysan; Peri- 
oganl. 



Sarsaparilla (2408-p) 

Salsapariiha; Salsepareilie; Sarsa; Sarsaparilla Root; Smilacis 
Rhizoma. 

Pharmacopoeias. In Oi/n. and Jpn. which specify Smilax glabra. 
The dried root of various species of Smilax (Uliaceae). 
Sarsaparilla, usually in the form of a decoction or extract, has 
been used as a vehicle and flavour for medicaments. It is also 
an ingredient of herbal and homoeopathic preparations. 

Preparations 

Proprietary Preparations (details are given in Pan 3) 
Gen: Sarsapsor. 

Nuiti-ingredient: AustraL: Estent; Heibal Cleanse; Pmesien 
Zcstabst; Belg,: Stagof; Tisane Depurative "les 12 Plantes"; Fr,: 



Roclverine/Schick Test 1627 

W v.. , 

Depuratif Pamel; Ger.: Dr. Klinger's Beigischer Krautertee, Ab- 
ftihr- und Verdauungsteet; Montana; Pankieaplex Nf; Pankrea- 
plex Neu; Pascopankreatt; ItaL: Dq)uiativo; Tisana Kelemata; 
UK: Blue Flag Root Compound; Jamaica Sars^>arilla; Ligvites; 
Skin Emptions Mixture. 



Sassafras Oil ('4708-y) 
Oleum Sassafras. 

A volatile oil distilled from the root or root bark of Sassafras 
albidum (Lauraceae), or from the wood of certain species of 
Ocotea (Lauraceae). It contains safirole. 

Sassafras oil has rubefacient properties and was fonnerly 
used as a pediculicide. Neither sassafras nor the oil should be 
taken internally; the use of herb teas of sassafras may lead to 
a large dose of safroie. The use of safrole in foods has been 
banned because of carcinogenic and hepatotoxic risks. The 
use of safrole in toilet preparations is also controlled, 

A 47-year-old woman experienced 'shakiness*, vomiting, 
anxiety, tachycardia, and raised blood piessuie following in- 
gestion of a potentially fotal dose of sassafras oil (5 mL).* 
Treatment was symptomatic following the use of activated 
charcoal. 

1. Grande GA. Dannewitz SR. Symptomadc sassafras oil inees- 
aon. Vet Hum Toxicol 1987; 29: 447. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Multi'ingredient: Austral: Zam-Buk; Belg.: Vegebomf; Fr.: 
Vegebom; SAfr.: Zam-Buk; Spain: Inbaladon Ununento Klari; 
Vicks Inhalador. 



Saxitoxin (746^) 

Saxitoxin is a neurotoxin associated with paralytic shellfish 
poisoning. It is an endotoxin produced by species of dinofiag- 
ellate plankton present in infected molluscs. 

References. 

1. Halstead BW, Scbantz EJ. Paralytic shellfish poisoning. Gene- 
va: WHO. 1984. * 

2. Aquatic (marine and freshwater) biotoxins. Environmental 
Health Criteria 37. Geneva: WHO. 1984. 

3. Hartigan-Oo K. Bateman DN. Rcdtide in the Philippines. Hum 
Exp Toxicol 1994; 13: 824-30. 



Schick Test (8oos-o 

PhomwcopoeMs, Br. and US include standards for Schick test 
toxin and control. 

Schick toxin is prepared from the toxic products of Coryne- 
bacterium diphtheriae. It should be stored at 2" to 8". Schick 
control is Schick toxin that has been inactivated by heat. It 
should be stored at 2** to 8°. 

The Schick test has been used for the diagnosis of susceptibil- 
ity to diphtheria and, more importantly, to detect patients who 
might experience an adverse reaction to diphtheria vaccines. 
Children up to the age of about 8 to 10 years rarely suffer 
from such reactions following diphtheria vaccination and 
therefore the Schick test is not usually poformed in this age 
group. In older children and adults a Schick test was formeriy 
used before the use of standard diphtheria vaccines. However, 
diphtheria vaccines for use in adults and adolescents (p. 1507) 
are now formulated with lesser amounts of toxoid so that the 
need for prior Schick testing is unnecessary. 
A dose of 0.2 mL of the Schick toxin was administered intra- 
dermaUy (intracutaneously) into the flexor surface of the fore- 
arm. A similar dose of Schick control was injected into the 
other forearm. The reaction to the injections was read after 24 
to 48 hours, and again after 5 to 7 days to detect late reactors 
and to confirm a reading taken earlier. 
A negative reaction, indicating that the patient is immune to 
diphtheria, occurs when there is no redness at either injection 
site. A positive reaction, indicating susceptibility to diphthe- 
ria, occurs as a red flush about 10 mm or more in diameter at 
the site of injection of the test dose with no reaction to the 
control injection. A negative-and-pseudo reaction, also indi- 
cating inununity, is shown by a flush which develops rapidly 
at each injection site but the reaction &des more rapidly than 
a positive reaction; the reaction is due to non-specific constit- 
uents of the injection. A combined or positive and-pseudo re- 
action, also indicating susceptibility, is shown by a flush 
which develops rapidly at each injection site, but as it fades a 
positive reaction develops at the site of the test dose. 

Preparations 

BF 1998: Schick Control; Schick Test Toxin; 

USP23: Diphtheria Toxin for Schick Test; Schick Test Control. 
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J Sodium Succinate/Su|phuric Acid 1633 



Strontium Chloride (i327o^ 

SrCl2.6H20 = 266.6. . , i 

CAs t^ 10476-85-4 (anhydrous strontium cMonde). 

Strontium chloride is used as a 10% toothpaste for the relief 
of dental hypersensitivity. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
AMt; SensddyncWl: Canad.: Scnsodyne; Swift.; Scnsodcnt; 
USA: Original Sensodyne; Sensodyne-SC. 



Strychnine (542^) 

Estricnina; Strychnlna. Strychnldln-lO-one. 
C2iH.2N202 = 334.4. 
CAS — 57-24-9. 

An alkaloid obtained from the seeds of nux vonnica (see 
p. 1609) and other species of Strychnos. 

Strychnine Hydrochloride (543-0 
Strych Hydrochlor.; Strychninae Hydrochtorldum. 
Ci.HiiNiOi.HCI.lHiO = 406.9. 
CAS — 1421-86-9 (anhydrous strychnine hydrochloride), 
6i 01 -04-8 (strychnine hydrochloride dihydraie). 

Strychnine Nitrate (544-d) 

Azotato de Estricnina: Nitrato de Estricnina; Strychninae Ni- 
tras; Strychninum Nitricum. 
C2,H22N202.HN03 = 397.4. 
CAS — 66-32-0. 
Pharmacopoeias, In Ausl and Be/g. 

Strychnine Sulphate (546^h) 
Strychninae Sulphas: Strychninum Sulfuricum; Sulfate de Es- 
tricnina. 

1 0-3 (strychnine sulphate pentahydrate). 
Pharmacopoeias. In Fr. 
Adverse Effects 

The symptoms of strychnine poisoning are mainly those aris- 
ing from stimulation of the CNS. Early signs occumng withm 
15 to 30 minutes of ingestion include tremors, slight twitch- 
ing and stiffness of the face and legs. Painfiil convulsions de- 
velop and may be triggered by minor sensory stimuh; since 
consciousness is not impaired patients may be extremely dis- 
tressed. All forms of sensation are heightened. The body be- 
comes arched backwards in hyperextension with the head 
retracted, arms and legs extended, fists clenched, and the feet 
turned inward. The jaw is rigidly clamped and contracuon of 
the facial muscles produces a characteristic grinning expres- 
sion known as 'risus sardonicus\ The convulsions may recur 
repeatedly and are interspersed with periods of relaxation. If 
not treated adequately, few patients survive more than 5 epi- 
sodes of convulsions, death usually occurring due to respira- 
tory arrest. Fatalities have occurred with doses as little as 

. . , 

Secondary effects arising from the severe spasms include lac- 
tic acidosis, rhabdomyolysis, renal failure, hyperthermia, hy- 
perkalaemia. and dehydration. 
Some references to sUychnine poisoning. 
1. O'Callaghan WG, et al Unusual strychnine poisomng wid Us 

treatment: report of eight cases. Br Med J 1982; 285: 478. 
2 Blain PG, et al. Strychnine poisoning: abnormal eye move- 
ments. J Toxicol Clin Toxicol mi; 19: 215-17. 
3. Boyd RE. et al. Strychnine poisoning: recovery from projO""" 
lactic acidosis, hyperthermia, and rhabdomyolysis. Am J Med 
1983; 74: 507-12. , . 

4 Bum DJ et al. Strychnine poisoning as an unusual cause oi 
convulsions. Postgrad Med J 1989; 65: 563-4. 

Treatment of Adverse Effects 

The main object of therapy in strychnine poisoning is the 
prompt prevention or control of convulsions and asphyxia. 
Patients should be given activated charcoal. Convulsions 
should be controlled or prevented by diazepam. Should di- 
azepam fail then muscle relaxants should be tried together 
with intubation and assisted respiration. Gastric lavage 
should only be carried out when the patient is no longer at risk 
from convulsions. All unnecessary external stimuli should be 
avoided and if possible the patient should be kept m a quiet 
daricened room. Patients should be monitored for any second- 
ary effects from the convulsions so that appropriate sympto- 
matic treatment can be given. 
Uses and Administration 

Strychnine competes with glycine which is an inhibitory neu- 
liitransmitier; it thus exerts a central stimulant effect through 
blocking an inhibitory activity. 

Strychnine was formeriy used as a bitter and analeptic but is 
now mainly used under strict conux)! as a rodenticide, or as a 
mole poison. It has been used in multi-ingredient preparations 
for the treatment of ophthalmic and urinary-tract disorders. It 



has also been Uied in the treatment of nonketotic hyperglyci- 
naemia. 

Nonketotic hyperglyclnaemia. Nonketotic hyperglyci- 
naemia is an inborn defect in the enzyme system responsible 
for the metabolism of glycine. It is chaiactensed by raised 
concentrations of glycine in plasma, CSF, and unne Symp- 
toms of glycine accumulation include respiratoiy distress, 
muscular hypotonia, seizures, vomiting, and extreme lethar- 
gy. Mental retardation and early infant death are common. 
Sodium benzoate has been reported to be effective in reduciijg 
plasma-glycine concentrations to near normal but is relauyely 
ineffective in reducing CSF levels or in preventing mental re- 
taidalion.' Strychnine, a glycine antagonist, has been of some 
benefit in counteracting the effects of high concentrauons of 
glycine in the CNS. ^"^ However, some reports suggest that 
even concomitant treatment with sodium benzoate and 
strychnine may be ineffective in severe forms' and may ^- 
matdy have Uttie effect on the course of the disease.^ The 
combination of strychnine and ketaraine (a N-metiiyl-D-as- 
partate receptor antagonist) was of some benefit in a newborn 
infant with severe nonketotic hypcrglycinaemia.' AddiUon ot 
low-dose dextix>methorphan to treatment with sodium ben- 
zoate. arginine, carnitine, diazepam, and phcnobaibitoiic in 
an infant witii nonketotic hyperglycinaemia" was associated 
with naolution of nystagmus and improvement in eye conuct 
and interactive behaviour, without altering serum- or CSF- 
clycine concentrations. Dextrometiiorphan with sodium ben- 
zoate alone may also be helpfiil. although the combination is 
not uniformly effective.' 

I Krieger I. et al Cerebrospinal fluid glycine in nonketotic hy- 
' penslycincmia: effect of treatment with sodmm benzoate and a 

Iwntricular shunt Metabolism 1977; 26: 517-24 
2. Ch'ien LT, et al. Glycine encephalopathy. Engl J Med 1978, 

3 Gitectmann R, et al Strychnine for the trcaimem of nonketotic 
■ hypcrglycinaemia. N Engl J Med 1978; 298: 1424. 

4 Ameson D. et al Strychnine therapy in nonketotic hypergly- 
cinemia. Pediatrics 1979; 63: 369-73. 

5 Sankaran K, et al Glycine encephalopathy in a neonate. Clin 
Pediatr (Phila) 1982; 21: 636-7. 

6. MacDermot KD. et al Attempts at use of strychnine sulfate in 
the ucatmcnt of nonketotic hyperglycinemia. Pediatrics 1980. 

7 TegtmCTcr-Mctzdorf H, et al Ketamine and strychnine ttcat- 
* ment of an infant with nonketotic hypcrglycinaemia. Eur J 
Pediatr 1 995; 154: 649-53. . 

8. Alemzadch R, et al Efficacy of low-dose dwtroiMthorplMUU^ 
the ueatment of nonketotic hyperglycinemia. Pediatrics 1996. 
97* 924-6 

9. Hamosh A. et al Long-term use of high-dose benzoate and 
dextromethorphan for the treatment of nonketotic hypergly- 
cinemia. J Pediatr 1998; 132: 709-1 3. 



Preparations 

Proprietary Preparations (details arc given in Part 3) 
MuW-ingredient: AtASU: Dysurgal; fr; Pastilles Jesselt; ItaL: 
NeuroftaURetinovixt. 



Suanzaorentang (985-h) 

Ziziphus Soup. 

Suanzaorentang is an ancient Chinese remedy for anxiety and 
insomnia. It contains five hcri)s: suanzaoren (Zityphus spino- 
sus of tiie Rhamnaceae). filling {Pona cocos of die Polypora- 
ceae). gancao (Glycyrrhiza uralensis of die Leguminosae). 
zhimu (Anemarrhena asphodeloides of the Lihaceae), and 
chuanxiong {Ugusticutn chuanxiong of tiie Umbelliferae). 



Sucrose octa-acetate has been used as an alcohol denamrani. 
h is also incorporated into preparations intended to deter nail 
biting. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
MultMngredlent: AustnL: Bansukt; Spain: Morde X; USA: 
Don't. 



SulphanBlue (2150-r) 
SulphanBluefBAN). 

Acid Blue I: Alphazurine 2G: Blue VRS: Colour Index No. 
42045; Isosulfan Blue (USAN); P- 1 888; P-4 1 25; Patent Blue V; 
Sulphanum Caemleum, Sodium a-(4-diedTylaminophenyl)-a- 
(4-diethylimtniocyclo-hexa-2.5-dienylidene)toluene-2.5-d.sul- 

phonate. 

CiTH^iNiNaOfiSi = 566.7. 

CAS — 68238-36-8; 129-1 7-9 (2,4-disulphonate tsomer). 
Nore. The name Patent Blue V is mainly iised f^CI No. 
42051 (p.l616). Sulphan blue was formeriy descnbed as tnc 
2,4-disulphonate isomer. 

Sulphan blue is reported to be incompatible with lignocaine. 

Adverse Effects and Precautions 

Sulphan blue occasionally causes nausea. Hypersensilwity 
reactions and attacks of astiuna have been reported. 
Sulphan blue should not be used during surgical shock. Sul- 
phan blue has been reported to interfere with blood tests for 
protein and iron. 
Hypersensitivity. References. 

1 Hepps S. Dollinger M. Anaphylactic death after adminisption 
of a iriphenylracthane dye to determine bum depth. N Engl J 
Merf 1965; 272: 1281. ^ , . .„ . 

2. Longnecker SM, et al Life-threatening ^JfP^ax.s foll^^^ 
subcutaneous administration of isosulfan blue 1%. Cltn Pharm 
1985;4:219-21. 

Uses and Administration 

Changes in skin colour occur 60 to 90 seconds after an intta- 
venous injection of sulphan blue and complete body staimng 
is established in 3 to 5 minutes. This effect has been used as 
a direct visual test of the state of Uie circulauon in healthy and 
damaged tissues, particularly in assessing tissue viability in 
bums and soft-tissue trauma. 

Sulphan blue given subcutaneously has been used in lym- 
phangiography to outiine the lymph vessels- 
Preparations 

Proprietary Preparations (deuiils are given in Part 3) 
USA: Lymphazurin. 

Sulphobromophthalein Sodium (2i5i-f) 

Sulphobromophthalein Sodium (BANM}. 
Bromsulfophthalein Sodium; Bromsulphthalein Sodium: BSP; 
SBP; Sodium Sulfobromophtfialein; Sulfobromophtfialein 
Sodium. Disodium 4.5,6.7-tetrabromophenoiphthalein-3'.3''- 
disulphonate; Disodium 5,5'-(4.5.6.7-tetrabromophthalidyl- 
tdene)bis(2-hydroxybenzenesulphonate). 

CAS^— '^297-83-6 }su/phofaromophtha/^^^^^ 7 \ -67-0 (sui- 
phobromophthalein sodium). 
Pharmacopoeias. In It and jpn 



Succinimide (13271-p) 

Butanimide. Pyrrolidine-2.5-dlone. 
C4H5NOi = 99.09. 
CAS — 123-56-8. 

Succinimide has been claimed to inhibit die formation of 
oxalic acid calculi in the kidney and to reduce hyperoxaluna. 
It has been given by mouth in doses of 3 g two or three times 
daily. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Spain: Orotric. 

Sucrose Octa-acetate (13273 w) 
Sucrose Octaacetate. 

C28H380,9 = 678.6. 
CAS — 126-/4-7. 
Pharmacopoeias. In USNF. 

A white, practically odourless, hygroscopic powder with aii 
intensely bitter taste. Soluble 1 in 1 100 of water. 1 in I I of 
alcohol. I in 0.3 of acetone, and 1 in 0.5 of toluene; soluble m 
ether, very soluble in cMorofoim and in methyl alcohol. S»tore 
in airtight containers. 



In patients with normal hepatic function sulphobromoph- 
tfialein sodium is rapidly extracted, conjugated, and excreted 
in bile. It was formerly used intravenously as a diagnostic 
agent for testing the fiinctionai capacity of the liver but may 
cause severe hypersensitivity reactions. 



Sulphuric Acid (i325 x) 

513; Acid. Sulph. Cone: Oil of Vitriol; Schwefebaure; Sulfuric 
Acid. 

HjS04 = 98.08. 
CAS — 7664-93-9. 

Pharmacopoeias. In Aust. 6r., and fr. Also in USNF. 

A clear colourless corrosive liquid of oily consistence. Misci- 

ble with water and witii alcohol. Much heat is evolved when 

sulphuric acid is added to other liquids. Concentrated oU of 

vitriol of commerce, *COV*, contains about 95 to 98% w/w 

and brown oil of vitriol. 'BOV\ contains 75 to 85% w/w of 

H,S04. Nordhausen or fuming sulphuric acid, ^Oleum . is 

sulphuric acid containing SO3; battery or accumulator acid is 

sulphuric acid diluted with distilled water to a specific gravity 

of 1.2 to 1.26. 

Store in airtight containers. 

CAUTION. When sulphuric acid is mixed with other liquids, it 
should always be added slowly, with constant stirring, to the 
diluent. 



The symbol t denotes a preparation no longer actively marketed 



Best Available Copy 
1644 Supplementary Drugs and Other ' ^tances , ^ 

Vadicate; Vincacen; Vincamast; Vincaminol; Vincavixt; Swit^: 
Aethroma; Cetal; Oxygeron; Pervincaminet; Vinca minort. 
Muld-ingradlent: fk.* Rheobral; Vincanitine; ItaL: Bilancent; 
SptUn: Anacervix; Aiteriotnate; Devincal; Dipervina. 



.1 



References. 

1 . NichoUs A, et al. Effect of BW12C on lactate levels during ex- 
ercise in healthy volunteers. Br J Clin Pharmacol 1989; 28: 
747P. 

2. Philip PA, et al. A phase 1 study of the left-shifting agent BW 
12C79 plus mitomycin C and the effect on the skeletal muscle 
metabolism using 3 IP magnetic resonance spectroscopy. Con- 
cur /?« 1993; 53: 5649-53. 



Veratrine (i4oi3-r) 

Veratrine. 

CAS — 805 /-02-3 (mtxture). 

NOTE. Veratrine should be distinguished from protoveratrines 
obtained from veratrum. 

A mixture of alkaloids from the dried ripe seeds of Schoeno- 
caulon officinale (Liliaceae) (sabadilla). 

Adverse Effects, Treatment, and Precautions 

Veratrine resembles aconite (p. 1542) in its action on the pe- 
ripheral nerve endings and poisoning should be treated simi- 
larly. It is an intense local irritant and has a powerful direct 
stimulating action on all muscle tissues. It has a violent irri- 
tant action on mucous membranes, even in minute doses, and 
must be handled with great care. When ingested it causes vi- 
olent vomiting, purging, an intense burning sensation in the 
mouth and throat, and general muscular weakness. ~; 

Uses and Administration 

Veratrine should not be used internally. It was formerly ap- 
plied externally for its analgesic properties and as a parasiti- 
cide, especially for head lice, but even when used in this way 
there is danger of systemic poisoning from absoitrtion. 



Vetrabutine Hydrochtoride (i2663-c) 

Vetrabutlne Hydrochloride (BANAi, tiNNM). 
Oimophebumine Hydrochloride: Sp-28 1 . N.N-Dimethyl-a-{3- 
phenylpropyl)veratry)amine hydrochloride. 
C10H27NO2.HCI = 349.9. 

CAS — 3735-45-3 (vetrabutine); 5974-09-4 (vetrabutine 
hydrochloride). 

Vetrabutine hydrochloride is a uterine relaxant. 
Preparations 

Proprietary Preparations (details are given in Part 3) 
Ger.: Monzalt. 



Vinbumine ( 14014-0 

Vlnbumine (rfNN). 

CH-846; (-)-Ebumamonine; 3a. 1 6a-Ebumamonlne; Vinca- 
mone. (3a, 1 6a)-Ebumamenin- 1 4( 1 5H)-one. 
C19H22N2O = 294.4. 
CAS — 4880-68-0. 

Vinbumine has been used in conditions associated with cere- 
bral circulatory insufficiency. 
Vinbumine phosphate has been used similarly. 

Preparations 

Proprietary Preparations (details are given in Part 3) 

fir.: Cervoxan; ItoL: Ebumal; Eubranf; Luvenilt; Scleramin; Ten- 

siplex; Spain: Cervoxan; Ebumoxin. 



Yincamine (I40i5-d) 

Vjncamine (BAN, rlNN). 

Methyl (3a. 1 6a)- 1 4, 1 S-dihydro- 1 4p-hydroxyebumamenine- 
1 4-carboxylate. 
CjiHi^NiOa = 354.4. 
CAS — \ 617-90-9. 
Phamuiajpoeias. In Be/g. and fr. 

An alkaloid obtained from Wnca nunor (Apocynaceae). 

Vincamine is claimed to increase cerebral circulation and uti- 
lisation of oxygen and has been used in a variety of cerebral 
disorders. Vincamine may have adverse effects on the cardio- 
vascular system and care should be taken in patients with hy- 
pertension or cardiac dysfunction. 

Vincamine salts including vincamine hydrochloride, oxoglu- 
rate, teprosilate, and hydrogen tartrate have also been used. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Aust: Aethroma; Cetal; Oxygeron; Belg.: Cerebroxine; Noox- 
inet; Pervincaminet; Fr; Oxovincat; Pervincamine; Tripervant; 
Vinca; Vincafor; Vincimax; Ger.: Angiopact; Cetal; Equipur; Es- 
beridint; Ocu-Vmct; Ophdilvas N; Vinca-Tablinen; Vincapront; 
liaL: Anasclerol; Ausomina; Cerebraminat*. Dilart; Encevinf; 
Pervint; Roitent; Teprosidet; Vasonett; Vinca-Dilt; Vinca-Ri; 
Vinca-Treis; Vincadar; Vincafannt; Vincafolina; Vincalenf; Vin- 
camidolt; Vmsal; Vraap; Spain: Artensent; Arteriovinca; Geredi- 
lant; Cetovinca; Dilarterial; Domenif; Oxicebralt; Tefavinca; 



Vinpocetine (I40i6-n) 

Vinpocetine (USAN. rfNN;. 

AY-27255: Ethyl .Apovlncaminate; Ethyl Apovincaminoate; 
RGH-4405. Ethyl (3a, 1 6a)-ebumamenine- 1 4-cart)0)eylate. 
C22H26N2O2 = 350.5. 
CAS — 42971-09-5. 

Vinpocetine IS to 30 mg daily by mouth in divided doses has 
been used in cerebrovascular and cc^gnitive disorders. 

References. 

1. Grandt R, et al. Vinpocetine pharmacokinetics in elderly sub- 
yects. Arzneimittelforschung 1989; 39: 1599-1602. 

2. Blaha L, et al Clinical evidence of the effectiveness of vin- 
pocetine in the treatment of organic psychosyndrome. Hum 
Psychopharmacol Clin Exp 1989; 4: 103-1 1. 



Proprietary Preparations (details are given in Part 3) 
Amu Cavintont; Remedialf: Ger,: Cavinton; Jpn: Calan. 



Vinyl Chloride (i40i7 h) 

VCM; Vinyl Chloride Monomer. Chloroethylene. 
C2H3CI = 62.50. 
CAS — 75-0/ -4. 

Vinyl chloride is used in the manufacture of polyvinyl chlo- 
ride (PVC) and other vinyl polymers. Occupational exposure 
to vinyl chloride in polymerisation plants has been associated 
with acro-osteolysis. especially in the terminal phalanges of 
the fingers, a condition resembling Raynaud's phenomenon, 
and sclerodermatous skin changes. Liver damage and hepatic 
angiosarcoma, splenomegaly, thrombocytopenia, impaired 
respiratory function, and chromosomal abnormalities have 
also occurred. 

References. 

1 . Piratsu R, La mortalilft dei produttori di cloniro di vinile 
in Italia. Med Lav 1991; 82: 388-423. 

2. Infante PF, et al Genetic risks of vinyl chloride. Lancet 1976; 
I: 734-5. 

3. Mur JM, et al. Spontaneous abortion and exposure to vinyl 
chloride. Lancet 1992; 339: 127-8. 

4. Black CM, et al. Genetic susceptibility to scleroderma-like 
syndrome induced by vinyl chloride. Lancet 1983; i: 53-5, 

5. Riordan SM. et al. Vinyl chloride related hepatic angiosarcoma 
in a polyvinyl chloride autoclave cleaner in Australia. Med J 
Ausi 1991; 155: 125-8. 



Viqiiidil Hydrochloride (I40i9-b} 

Viquidil Hydrochloride (rlNHM). 

LM-192; Mequiverine Hydrochloride; Quinicine Hydrochlo- 
ride. I -(6-Methoxy-4-quinolyl)-3-(3-vinyl-4-piperidyl)propan- 
i-one hydrochloride. 
C20H24N2O2.HCI = 360.9. 

CAS — 84-55-9 (viquidil); 52211-63-9 (viquidil hydro- 
chloride). 

Viquidil has been used in various cerebrovascular disorders as 
the hydrochloride in a daily divided dose of 200 to 300 mg by 
mouth. 

Preparations 

Proprietary Preparatfons (details are given in Part 3) 
#>.; Xiladilt: Ger.: Desclidium. 



Water {77oo-g) 

Aqua: Aqua Communis; Aqua Fontana; Aqua Potabills: Eau 
Potable; Wasser. 
HjO = 18.02. 
CAS ^ 7732-18-5. 

Purified Water (noi-q) 

Aqua Purificata. 

Pharmacopoeias, tn Ch/n., Eur. (see p-viii), Int.Jpr). Pol., and US. 
US also includes Sterile Purified Water. 
Some pharmacopoeias only include distilled water or have ad- 
ditional monographs for demineralised water or distilled wa- 
ter. 

Purified water is prepared from suitable potable water either 
by distillation, by treatment with ion-exchange materials, or 
by any other suitable method. pH 5 to 7. Store in airtight con- 
tainers which do not alter the properties of the water. 
PREPARATION BY DEiONiSATiON. By passiug potable water 
through columns of anionic and cationic ion-exchange resins, 
ionisable substances can be removed, producing a water of 



high specific resistance. Colloidal and non-ionisable impuri- 
ties such as pyrogens may not be removed by tiiis process. 
pREMRATiON BY DiSTiLLAnoN. In this pTOCcss watcT IS Separated 
as vapour from non-volatile impurities and is subsequentiy 
condensed. In practice, non-volatile impurities may be carried 
into the distillate by entrainment unless a suitable baffle is 
fitted to Uie still. 

Water for Injections (7702-p) 

Aq. pro Inj.; Aqua ad Iniectabilia: Aqua ad Injectionem; Aqua 
Injectabilis; Aqua pro Injectione; Aqua pro tnjectionibus; Eau 
pour Preparations Injectables; Wasser fur Injektionszwecke: 
Water for Injection. 

Pharmacopo&as. In Chin., Eur. (see p.viiO* intjpn, Pol., and US. 
fir. also Inchjdes Water for Irrigation and US also includes Ster- 
ile Water for Injection. Sterile Water for Inhalation. Sterile 
Water for Irrigation, and Bacteriostatic Water for Ir^ection. 

Water for Injections (Ph. Eur.) is distilled water free from py- 
rogens used to produce solutions for injection; it is prepared 
by distillation of potable water or purified water from a neu- 
tral glass, quartz, or suitable metal still fitted with an efficient 
device for preventing the entraiiunent of droplets; the first 
portion of the distillate is discarded and the remainder collect- 
ed. Sub-monographs cover Water for Injections in Bulk and 
Sterilised Water for Injections. 

Water for Injection (USP 23) is water purified by distillation 
or by reverse osmosis and contains no added substance. It is 
intended for use in parenteral solutions which are to be steri- 
lised after preparation. Sterile Water for Injection (USP 23) is 
the subject of a separate monograph. 

There are international standards for the quality of water in- 
tended for human consumption. Toxic substances such as ar- 
senic, barium, cadmium, chromium, copper, cyanide, lead, 
and selenium may constitute a danger to health if present in 
drinking water in excess of the recommended concentrations. 
Water-borne infections are also a hazard. 
Fluoride is regarded as an essential constituent of drinking 
water but may endanger health if present in excess — see So- 
dium Fluoride, p.742. Ingestion of water containing large 
quantities of nitrates may cause methaemoglobinaemia in in- 
fants; many countries have standards for nitrates in water. 
The use of tap water containing metal ions (such as alumini- 
um, copper, and lead), fluoride, or chloramine, for dialysis 
may be hazardous. 

A hard water contains soluble calcium and magnesiiun salts, 
which cause the precipitation of soap and prevent its lathering 
and form scale and sludge in boilers, water pipes, and auto- 
claves. Temporary hardness in water is due to tiie presence of 
bicarbonates which are converted to insoluble carbonates on 
heating. Permanent hardness is due to dissolved chlorides, ni- 
trates, and sulphates, which do not form a precipitate on heat- 
ing. The presence or absence of such salts can play a part in 
cardiovascular health. 

Without further purification, potable water may be unsuitable 
for certain pharmaceutical purposes. In such instances, puri- 
fied water should always be used. Most pharmacopoeias in- 
clude monogr^hs on various preparations of water, such as 
water for injection or injections. Potable water should not be 
used when such preparations of water are specified. 
Excessive ingestion of water *can lead to water intoxication 
with disturbances of the electrolyte balance. 



Wild Carrot (13990-c) 

Daud Hert>a; Daucus. 
Pharmacopoeias. In Chin. 

The fhiits of the wild carrot, Daucus carvta (Umbelliferae) 
have been used as a diuretic and anthelmintic, and are includ- 
ed in herbal preparations for various indications. Other parts 
of the plant have been used in folk medicine. The root of the 
cultivated form is a culinary item and a source of carotenoids 
in the diet. 

Preparations 

Proprietary Preparations (details are given in Part 3) 
Ger,: Infectodyspept 

Multi-ingredient: itoL: Pluriderm; UK: Sciaigo. 



Wild Cherry Baric (24i8-w) 

Prunus Serotina; Vu^nian Prune: Virginian Prune Bark; Wild 
Black Cherry Baric; Wild Cherry. 

The dried bark of the wild or black cheiry, Pnmus serotina 
(Rosaceae), known in commerce as Thin Natural Wild Cherry 
Bark, containing not less than 10%*of water-soluble extrac- 
tive. It has a slight odour and| an astringent, aromatic, bitter 
taste, recalling that of bitter almonds. It contains (+)-man- 
delonitrile glucoside (prunasin) and an enzyme system, which 
interact in the presence of water yielding benzaldehyde, 
hydrocyanic acid, and ghicose. 
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